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A Theory about the Relation of Arterial Temperature to 
the Localization of Atherosclerotic Lesions 


By Edward Rubenstein® 





THE EXPRESSION “warm blooded” has helped 
to create the popular error that the temperature 
of the blood is constant and is responsible for 
the homothermia of the body. The converse is, 
of course, true, namely, that the body tissues 
themselves are the heat generators and that the 
blood merely passively transfers the heat accord- 
ing to the laws of physics to those areas that are 
cooler or warmer than the rest of the body. In 
the transfer of heat to a cool area the blood 
itself loses heat and its temperature drops toward 
that of the cooled bed through which it flows. 

The two principal cooled beds are the ex- 
tremities and the lungs. The extremities are 
cooled by virtue of their large surface area ex- 
posed to the atmosphere, which is usually at a 
temperature 10° to 15° C. below that of the 
body. The lungs are cooled by the inspiration 
of the same atmosphere, which is almost com- 
pletely preheated and moistened by the air 
passages. 

That the venous blood draining the extremi- 
ties is often quite cool is well known; however, 
less widely appreciated is the fact that the blood 
entering a cool extremity is also cool, often with 
a temperature as low as 21° C. under entirely 
physiologic conditions. This paradox of cold blood 
in an artery going to a cold extremity was first 
demonstrated and explained by Bazett.! His 
classical studies with intra-arterial thermocouples 
showed that the artery is chilled by the cold 
blood returning from an extremity via those veins 
(venae comitantes) which lie adjacent to and 
straddle the entering artery. This remarkable re- 
lationship is responsible for the fall in tempera- 
ture of the blood in the brachial artery when 
the fingers are chilled. 

Chilling of the blood in the lesser circuit by 
the lungs was first shown by Claude Bernard.? 
He passed thermocouples into the right and left 
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sides of the hearts of dogs by catheterizing the 
jugular vein and the carotid artery. The cooling 
effect of passage through the pulmonary capillary 
bed is slight but definite (0° to 0.3° C.). It is 
increased less by breathing a cold atmosphere 
than it is by hyperventilation. Cole has shown 
that the heating and the humidification of in- 
spired air is astonishingly effective in the upper 
air passages. At ordinary room conditions, the 
temperature of inspired air at the carina is 
raised to 33° to 35° C.; however, with ambient 
temperatures at 0° C. and with maximal ventila- 
tion, the tracheal inspired air temperature falls 
as low as 28° C.4 

As the blood leaves the left ventricle it is rel- 
atively “cool,” usually gaining in heat through 
conduction and convection as the arteries which 
carry it traverse the heat producing tissues of 
the core of the body. Cooling of the blood may 
also occur in those arteries which course along 
cold structures, such as the air passages and the 
venae comitantes. 

The coronary blood is essentially the coldest 
central arterial flow, since it originates at the root 
of the arterial circulation, entering the vessels 
before any heating can occur. The cooling is 
further accentuated in those vessels on the épi- 
cardial surface adjacent to the lungs, principally 
the left ventricle.5 

Such cooling effects may participate with 
other well known physical factors in the localiza- 
tion of atherosclerotic lesions, since the lowered 
blood temperature reduces the “solubility” of the 
lipids and lipoproteins when they are at con- 
centrations near “saturation,” tending to favor 
deposition. 

It is possible that these factors might partial- 
ly account for the curiously spotty atherosclerotic 
lesions often encountered throughout the arterial 
tree: the coronary arteries and the proximal aorta 
cooled directly and indirectly by the lungs; the 
carotids cooled by the air passages in the neck; 
the brachials, radials, iliacs, and femorals cooled 








by the accompanying veins; and the distal aorta 
cooled by the inferior vena cava. 

Abrupt chilling of the coronary and proximal 
aortic blood is to be expected shortly after sudden 
and vigorous exercise in a cold climate because 
the immediate cooling effects of the resultant 
hyperventilation occur before the heat from 
muscle activity is generated and transferred to 
the blood. It is conceivable that the occlusion of 
a previously almost completely obstructed coro- 
nary artery might follow because of the physico- 
chemical consequences of the reduced tempera- 
ture on the plasma lipids. 

In addition to the influence on lipid and lipo- 
protein solubility, cooling of arterial blood may 
vastly alter such fundamental biochemical rela- 
tionships as the dissociation curves of water and 
gases, the isoelectric point of proteins, the blood 
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pH, and the rate of enzyme reactions taking 
place within the walls of the arteries. 
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NOTICES 


Call for Abstracts 
National Meeting, May 4, 1958 


The fifteenth Annual Meeting of the AMERI- 
CAN FEDERATION FOR CLINICAL RESEARCH will be 
held in the Casino Theater on the Steel Pier, 
Atlantic City, New Jersey on Sunday, May 4, 
1958. There will be a general session from 9 a.m. 
to 5 p.m. In addition, subspecialty meetings will 
be jointly sponsored by the Federation and the 
American Society for Clinical Investigation. The 
exact topics for these meetings will be determined 
by the president from the number of abstracts 
received in the various fields of interest. 

All papers submitted to the FeperaTion will 
be considered for the general session on Sunday. 
Those not included in the general session pro- 
gram will be submitted to the chairmen of the 
subspecialty meetings as determined by the presi- 
dent. All abstracts should be sent to: 

Ivan L. Bennett, Jr., M.D. 
Department of Internal Medicine 
Johns Hopkins Hospital 
Baltimore 5, Maryland 

Abstracts must be postmarked not later than 
February 20, 1958. Air mail should be used 
whenever delivery by regular mail cannot be 
accomplished within 36 hours. 

The paper may not be simultaneously sub- 
mitted to the American Society for Clinical In- 
vestigation. Any paper which is submitted to 
both organizations will automatically be dis- 
qualified from both programs. Members should 
carefully heed this rule, since it represents a 
change in policy. 


Rules Applying to Abstracts 


1. The title should be brief, with capitali- 
zation only of initial letters, and no capitals in 
prepositions, conjunctions, or articles. It should 
clearly indicate the nature of the investigation. 
It should be followed by the names and in- 
stitutional affiliations (if no institution is involved, 
only the city should be given) of the authors. 
Authors’ names should be underlined. Degrees, 
titles, institutional appointments, and membership 
status are omitted. If the work was supported 
by a research grant, that fact may be included 
in parentheses. 

The title and identifying material should be 
double spaced at the top of the first page of the 
abstract. A separate title page should not be 
used. 


This model should be exactly followed: 


The Effect of Nitrate Ingestion on 
the Ammonia Content of Hepatic 


Venous Blood 


By John W. Throckmorton and Angus Mc- 


ae 


Beth. Sixth Medical Service, City 
Hospital, West Pines, Georgia, and 
Department of Medicine, Busby Medical 
School. (Aided vy a grant from the 
Bullfinch Foundation.) 


2. The body of the abstract must not be 
longer than 300 words, organized in the follow- 
ing manner: 

(a) A brief statement of the purpose of 
the study (preferably one sentence). 

(b) A statement of the methods used. 

(c) A summary of the results obtained. 

(d) A statement of the conclusions reached. 
It is not satisfactory to say, “The results will 
be discussed.” 

3. The text should be intelligible without 
reference to tables or graphs, which cannot be 
published in this journal. 

4. The use of standard abbreviations (RBC, 
for example) is desirable. This journal uses Kg., 
Gm., mg., wg., cce., L. (for liter), mEq., M. (for 
meter), and the per cent sign (%). A special 
or unusual abbreviation should be followed by 
a parenthetical explanation the first time it is 
used. Numerals, rather than words, should in 
general be used to indicate numbers, except in 
beginning sentences. j 

5. Each time the proprietary name of a 
drug is used in title or text, the first letter should 
be capitalized. Nonproprietary names should be 
written without capitals. 

6. Abstracts, including titles, should be dou- 
ble spaced. The original and five copies must 
be submitted. The original should be on ordi- 
nary white bond paper; contrary to previous in- 
structions, the copies should be on thin paper. 

7. Each abstract must be accompanied by a 
covering letter giving the name, address, age 
and membership status of each of the authors 
and stating which author will present the paper. 
No one who has passed his forty-first birthday 
may present the paper. 

8. One of the authors must be a member 
or the paper must be introduced by a member. 








Change of Name 


With this issue, the name of this journal 
changes from Clinical Research Proceedings to 
Clinical Research. This step has been contem- 
plated for some time. The editor and councillors 
feel that, with the growth of the journal, it is 
appropriate that its name indicate a scope some- 
what broader than the mere recording of events 
at the meetings of the American Federation for 
Clinical Research, an implication that is present 
in the use of the word “Proceedings.” The ad- 
vance research reports, not only of the AFCR 
but also of any other organization which uses 
our pages, are a source of up-to-date information 
for research workers, whether or not they are 
actually presented on any program. In addition, 
the new name reflects the broadening of the 
journal's policy to include essays, correspondence 
and other features of interest to the clinical re- 
search worker. 

David T. Graham, M.D. 
Editor 


Application for Membership 


1. Young research workers are encouraged 
to apply for membership. It is unnecessary to 
await a member’s invitation to join the AMERICAN 
FEDERATION FOR CLINICAL RESEARCH. 

2. There is one requirement for regular 
membership: publication of a meritorious inves- 
tigation in clinical medicine or allied sciences. 
This should not be a case report or an abstract. 

3. An applicant must ask a member of the 
Federation who knows him to sign his application. 

4. Interested individuals should write to: 
AMERICAN FEDERATION FOR CLINICAL RESEARCH, 
V. A. Hospital, Minneapolis 17, Minnesota. 


New Research Tools 


The information reported here is obtained 
from manufacturers. All notices and inquiries 
should be addressed to New Research Tools Edi- 
tor, Samuel N. Turiel & Associates, Inc., 750 N. 
Michigan Ave., Chicago 11, Ill. Include name(s) 
of the manufacturer(s). 

® Automatic electronic integrator for use with 
instrument for gas and vapor-phase chromato- 
graphy is available either as part of an original 
complete instrument or with separate potentiom- 
eter recorder. Response is said to be instan- 
taneous. Burrell Corporation. 

® Photomicrograph, using a standard micro- 
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scope. Exposing light is an electronic flash, speed 
and intensity of which are said to eliminate vibra- 
tion problems and permit color photography of 
“nearly any type of micrograph work.” Light 
source is free of heat. Medical Research Instru- 
ment Co. 

® Three-channel recording thermometer, used 
in research in low temperature surgery. Three 
copper constantan thermo-couples, attached to 
three sites on the body, are connected to D. C. 
amplifiers and microvoltmeters adjusted to pro- 
vide, on the recorders, full-scale deflections for 
0.2, 0.8 and 4.0°C. W. G. Pye and Co. Ltd. 

® Handbook of Radiochemical Analysis, in 
two volumes. Vol. 1, Radiochemical Techniques. 
Vol. 2, Radiochemical Procedures. Tracerlab, 
Inc. 

® Chromatogram scanner, used in automati- 
cally scanning chromatogram strips. It gives a 
choice of eight paper speeds, and can be adapted 
to most commercial strip chart recorders. There is 
a collimator slit continuously variable between 
0.00” and 0.25”. Tracerlab, Inc. 

® Flame photometer, reduced in size, with 
water-jacketed burner, new types of photocells, 
improved fine mist atomizer. Advanced Instru- 
ments, Inc. 

® Nuclear laboratory equipment catalog, de- 
scribing counting, sample preparation, personnel 
protection and survey, “hot lab” and _ storage 
equipment as well as complete reference stand- 
ards. It contains tables giving information on the 
detectors and scalers listed. Tracerlab, Inc. 


Members Lost to the National Office 


The current address of the following mem- 
bers is unknown: 

Dr. Donald W. Rennie Former Address 
Arctic Aeromedical Re- 
search Laboratory 

A. P. O. 731 
Seattle, Washington 
Lilly Research Labora- 
tories 
Eli Lilly & Company 
Indianapolis, Indiana 
Dr. Charles W. Sensen- V. A. Hospital 
bach Dallas, Texas 
Dr. Harold M. Silver George Washington U. 
Hospital 
Washington 7, D. C. 
It would be appreciated if any member know- 
ing the current address of any of the above men 
would write: American Federation for Clinical 


Dr. Carroll E. Roach 


. - a. a ee ite 
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Research, V. A. Hospital, Minneapolis 17, Min- 
nesota. 


Change in Membership Dues Billing 


The mailing of membership dues bills fol- 
lowed a new procedure effected to prevent a 
deluge of dues payments received in the Na- 
tional Office. The membership has been billed 
as follows: 


November—members whose surnames begin 
with “A” through “G” 

December—members whose surnames begin 
with “H” through “O” 

January—members whose surnames begin 
with “P” through “Z.” 

It is important for members to keep in mind 
that subscriptions to Clinical Research must be 
suspended for members whose dues payments 
have not been received by May 1. 


Fifteen Million Dollar Market 


At its annual meeting in May, 1957, the 
Council of the American Federation for Clinical 
Research directed its Secretary-Treasurer to obtain 
information from the membership as a guide to 
the policies to be followed in regard to the Fed- 
eration’s official journal, Clinical Research. Ac- 
cordingly, a questionnaire was devised and dis- 
tributed to the 2500 members (including regular, 
senior and associated members) in June, 1957. 
A total of 2019 questionnaires was completed and 
returned. A return of 30 to 40 per cent is gen- 
erally regarded as sucessful when surveying pro- 
fessional groups; the fact that over 80 per cent 
of our members took the time to complete the 
questionnaire gives evidence of a rather keen 
interest in the Federation and its publication. 

Age of Membership. The average age is 38, 
with a range of from 25 to 74 years. It is inter- 
esting that in spite of the fact that there are 
800 senior members who are over 41 years of 
age, the average age still comes out at 38 years. 
Forty per cent of the membership graduated from 
medical school between 1940-1948. 

Geographic Distribution. The geographic 
distribution of the members of the Federation 
corresponds to the distribution of medical schools 
and teaching hospitals. Fifty per cent of the 
membership reside within the following states: 
California, Illinois, Massachusetts, New York, 
Ohio, Pennsylvania. Each of these states has 
several medical schools. The members by areas 
are as follows: 


New England, 155 
Middle Atlantic, 390 
South Atlantic, 290 
East North Central, 357 
East South Central, 54 


West North Central, 122 
West South Central, 100 
Mountain, 58 

Pacific, 220 

Clinical Specialty. Approximately 1500 mem- 
bers indicated that their special clinical field of 
interest was internal medicine. The constitution 
of the Federation dedicates the organization to 
clinical research in its broadest sense. It is hoped 
that workers of other disciplines in clinical re- 
search will join our ranks so that there can be 
the widest possible sharing of ideas. There are 
100 general surgeons among our members and 
about 100 who listed their specialty as pathology 
or physiology. 

Field of Research. The numbers of members 
engaged in specific fields of research are as 
follows: 

Cardiovascular, 587 

Metabolism and endocrinology, 429 

Hematology, 244 

Gastroenterology, 173 

Radioisotopes, 174 

Renal diseases, 164 

Biochemistry, 164 

Infectious diseases, 147 

Tumors and cancer, 120 

Pulmonary diseases, 146 

Arthritis, 66 

Neurology, 57 
In addition to the fields mentioned above, mem- 
bers of the Federation are engaged in doing re- 
search in 25 other fields which could not be 
classified under the above headings. These in- 
clude such activities as drug evaluation, sociology, 
genetics, physical medicine and rehabilitation, 
immunology, allergy and psychiatry. Almost every 
member who responded to the questionnaire in- 
dicated that he was actively engaged in research. 











6 CLINICAL RESEARCH 


Two hundred and sixty-four indicated that their 
research was basic, 1054 stated that it was clini- 
cal, while 348 indicated that they were engaged 
in both basic and clinical studies. Thirteen hun- 
dred members stated that their research entailed 
the clinical trial of new pharmaceuticals. 

Academic Status. A total of 1205 members 
indicated that they presently hold an academic 
rank with some university. These were distributed 
as follows: 

Instructor, 228 

Assistant Professor, 376 

Associate Professor, 276 

Professor, 155 

Dean, 3 

Other, 167 (associate, fellow, etc.) 
In addition, there were 136 members who listed 
their title as chief of a service and 71 who are 
directors of various organizations. In viewing 
these figures it must be kept in mind that no 
distinction was made in this questionnaire be- 
tween regular and senior members, since one of 
the main points of interest was to obtain in- 
formation on the readers of Clinical Research. In 
this connection it was of interest that sixty per 
cent of the responders indicated that they teach 
medical students, interns and residents, while 
forty-five per cent have teaching responsibility 
for research fellows and graduate physicians. 
Eighty per cent indicated that they teach the use 
of drugs in clinical practice, while sixty per cent 
indicated that they teach the use of research 
equipment to younger members of the team. 
Thirty per cent indicated that they teach nurses 
and medical technicians. All of these figures are 
in agreement with Dr. Henry Maclntosh’s state- 
ment in Clinical Research Proceedings, Septem- 
ber, 1957, that “the young academician perceives 
his role as a dual one embracing not only research 
but pedagogy as well.” 

Financial Support. With 92 per cent of the 
members of the Federation actively engaged in 
some type of investigation it is obvious that our 
members control the expenditure of considerable 
money each year. Twelve hundred and fifty out 
of 2000 responders indicated that their work is 
supported by research grants. Our best estimate 
indicates that the membership of the American 
Federation for Clinical Research accounts for 
research expenditures of about $15,000,000 per 
year or an average of approximately $6,000 per 
member. This figure was arrived at as follows: 
nine hundred forty-one members (45 per cent 
of those who responded to the questionnaire) 
indicated by direct answers that they had spent 


a total of $7,570,000 during 1956 for equipment 
and supplies from money supplied by grants. 
Another 310 stated that their work was supported 
by grants but did not give any specific figures 
on their expenditures for the year, and many did 
not seek grants because their research was sup- 
ported locally or by universities, Veterans and 
Armed Service Hospitals and other medical in- 
stitutions. It is not unreasonable to estimate that 
these two groups together, totalling 1500 mem- 
bers, spent a similar sum. This gives a total 
figures of $15,000,000 spent by members of the 
Federation in 1956. 

Knowledge of specific expenditures is anoth- 
er means whereby one can conclude that the 
above estimate is reasonable. Answers to one 
question indicated that the following purchases 
were made in 1956: 

262 Spectrophotometers at an average 
cost of $3,000 per unit. 

108 Electrophoresis equipment at an aver- 
age cost of $2,500 per unit. 

201 Multi-channel recording devices at 
an average cost of $1,500 per unit. 

44 Gas Analysers at an average cost of 
$300 for an oxygen analyser, and ap- 
proximately $2,500 for a nitrogen ana- 
lyser. 

178 Centrifuges at an average cost of 
$900 per high speed unit, with head. 

147 Microscopes at an average cost of 
$800 (this of course does not include 
electronic microscopes or other con- 
siderably more expensive electronic type 
of microscope). 

Numerous pieces of equipment for radioisotope 
work, cardiac catheterization, pulmonary physiol- 
ogy, biochemical and microbiologic studies were 
specifically listed. It was interesting that during 
1956 animals, animal cages and supplies ac- 
counted for a sizeable expenditure of money. 

Control of Purchasing. One thousand mem- 
bers indicated that their buying was done through 
a purchasing agent. However, practically every 
one of these indicated that he could obtain a 
specific instrument by getting the cooperation of 
the purchasing agent. Thus the members of the 
Federation appear to be in direct control of their 
purchases from the practical point of view. 

Reactions to Advertising. A majority of the 
members expressed a desire to see advertising in 
Clinical Research. Over 1800 members indicated 
that they would be interested in advertising con- 
cerning new advances in instrumentation giving 
specifications and prices, while 1600 indicated 
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their interest in reading advertisements for phar- 
maceuticals. It was of interest that almost 100 
members took the time and trouble to write in 
remarks concerning advertising by pharmaceuti- 
cal firms, and that these remarks had the same 
theme: such advertising should be informative, 
and not routine pictures of “relieved” patients. 
A similar number indicated that they would wel- 
come advertising by equipment manufacturers, 
since they spend a good deal of time seeking out 
the most suitable equipment for their work. 

Total Readership. Of 2019 members who 
completed questionnaires, 1960 indicated that 
they read CR with regularity. Of even greater 
interest was the fact that an additional 3000 
young research workers read the publication 
regularly by borrowing it from one of the 
members. (To this should of course be added 
approximately 250 individual non-member sub- 
scribers and most of the major medical libraries, 
both in this country and abroad). 

Comments of the Membership. About 500 
of the responders took the opportunity to com- 
ment upon Clinical Research. Most expressed 
pleasure, but some made suggestions which were 





forwarded to the editor and the officers for con- 
sideration. Many of the suggestions concerned 
items which the editor and officers are already 
striving to accomplish but which will require 
increased funds. The most common suggestions 
were that publication be increased to six times 
per year and that more full articles be printed. 
Many endorsed the inclusion of articles on medi- 
cal opinion such as have appeared for the past 
18 months. 

Conclusions. This survey was conducted for 
the purpose of obtaining data on the member- 
ship of the American Federation for Clinical 
Research and the readers of its official journal. 
It was concluded that Clinical Research reaches 
and is read by a significant audience which has 
indicated a desire for informative advertisements 
concerning research laboratory equipment and 
ethical pharmaceuticals. The editor and officers 
of the Federation were pleased that over 80 per 
cent of the members completed and returned 
the questionnaires and 25 per cent of these took 
the time to make helpful suggestions. 

William W. Stead, M.D. 
Secretary-Treasurer 








PROGRAM, EASTERN SECTION 


American Federation for Clinical Research 


Friday, Saturday, December 6, 7, 1957 
Brady Memorial Auditorium, Yale University School of Medicine, 
New Haven, Connecticut 


Dr. Franklin H. Epstein, Presiding 


Presentations will be limited to ten minutes, with ten minutes for discussion 


FRIDAY, DECEMBER 6 
9:00 a.m. 


. The Effect of Acute Changes in Solute 
Excretion on the Renal Concentrating 
Mechanism. 

Lawrence G. Raisz, Robert L. Scheer* 
and William Au,* Syracuse, N. Y. 
page 38 

. Phosphaturesis—a Direct Renal Effect of 
Triiodothyronine. 

William R. Beisel,* Charles J. Zerzan,* 
Milton E. Rubini and William B. Blythe, 
Washington, D. C. page 25 

. Absorption of Hydrocortisone from the Rec- 
tum in Chronic Ulcerative Colitis. 

R. D. Schwartz,* G. L. Cohn, P. K. Bondy, 
M. Brodoff,* S. Selesnick® and H. M. 
Spiro, New Haven, Conn. page 35 

. Normal Adrenal Responsiveness in “With- 
drawal Hypoadrenalism.” 

Philip K. Bondy, Dorothy Hollingsworth,* 
Nicholas D. D’Esopo*® and G. Virginia 
Upton,* New Haven, Conn. page 26 

. Evidence for Local Effect of Insulin on Up- 
take of Glucose by Peripheral Tissues in 
Man. 

Harold W. Schnaper® and Edward D. 
Freis,°* Washington, D. C. page 25 

. Some Observations on Hepato-Jugular 
Reflux. 

Michael B. Matthews* and Joseph Hamp- 
son,* Edinburgh, Scotland (Introduced by 
David G. Greene**). page 22 


INTERMISSION 


7. Radiotelemeter Recording of Intraluminal 
Gastrointestinal Pressures. 

* By invitation 

**® Senior Member 


10. 


ll. 


12. 


13. 


John T. Farrar and James S. Bernstein,* 
New York. page 32 


. The Pathophysiology of Diffuse Esophageal 


Spasm. 
Philip Kramer** and Bertram Fleshler,* 
Boston. page 30 


. Further Studies on Urinary Aldosterone in 


Hypertensive Cardiovascular Diseases. 
Jacques Genest, Erich Koiw,* Wojciech 
Nowaczynski* and Gilles Leboeuf,* Mon- 
treal, Quebec. page 28 

Intravenous Administration of Reserpine in 

Hypertension as a Possible Diagnostic and 

Therapeutic Tool. 

W. Redisch,** K. DeCrinis,* M. A. An- 
tonio® and J. M. Steele,“ New York. 
page 21 

Morphologic Effects of Serotonin: Relation 

to Cardiac Lesions of the Carcinoid Syn- 

drome. 
Richard A. MacDonald, Stanley A. Rob- 
bins® and G. Kenneth Mallory,° Boston. 
page 23 

Chromatographic Studies of Serum Proteins 

in Normal and Pathologic Sera. 

John L. Fahey, Patricia F. McCoy® and 
Mehran Goulian,* Bethesda, Md. 
page 15 

The Effect of Cortisone and Meticorten on 

Albumin I'*! Metabolism. 

M. A. Rothschild, S. S. Schreiber,* M. 
Oratz® and H. L. McGee,® New York. 


page 27 
LUNCHEON 


Dining Room, Memorial Unit, Grace-New Haven 
Community Hospital 
Courtesy of Chas. Pfizer and Co., Inc. 
Guest Speaker: Dr. Harry S. N. Greene, Professor 
of Pathology, Yale School of Medicine 
“Foul Fish” 








on. 





AFTERNOON SESSION: Dr. William B. 
Schwartz, Presiding 


14. 


15. 


16. 


17. 


18. 


19. 


20. 


21. 


22. 


23. 


2:30 p.m. 


The Role of Thyroxine-Binding Interactions 
in the Thyroidal Release of Hormone. 
J. Thomas Dowling,*® Sidney H. Ingbar 
and Norbert Freinkel, Boston. page 24 
Thyroid Function in Experimental Nephrosis. 
N. Kalant, W. C. MaclIntyre® and D. L. 
Wilansky,* Montreal, Quebec. page 39 
The Transport of Hemoglobin in Plasma. 
Willoughby Lathem and William E. Wor- 
ley,* Pittsburgh, Pa. page 12 
The Oxygen Dissociation Curve in Sickle 
Cell Anemia. 
William Fraimow,* Henry P. Close,°® 
Theodore Rodman,* Richard Cathcart® 
and May K. Purcell,* Philadelphia (Intro- 
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BLOOD 


The Oxygen Dissociation Curve in Sickle 
Cell Anemia 


By William Fraimow, Henry P. Close, Theodore 
Rodman, Richard Cathcart, and May K. Pur- 
cell. V. A. Hospital, Philadelphia. 


Sickle cell anemia is frequently accompanied 
by oxygen unsaturation of the arterial blood. 
Numerous theories have been proposed to ex- 
plain this, either in terms of specific pulmonary 
lesions accompanying the disease or in terms of 
the altered hemoglobin which these subjects are 
known to have. 

In order to explore the mechanisms involved, 
complete pulmonary function studies were per- 
formed on a group of subjects with sickle cell 
disease whose electrophoretic pattern revealed 
straight S-hemoglobin. In addition to the usual 
tests of ventilation, distribution and diffusion, the 
physiologic dissociation curves were plotted. This 
was achieved by allowing the patients to breathe 
various mixtures of oxygen and nitrogen and si- 
multaneously determining both the saturation of 
the arterial blood and the direct O, tension. A 
total of 38 points were plotted on 3 individuals 
with a range of tensions from 51 to 127. 

The results of the studies confirmed the 
presence of arterial unsaturation in these pa- 
tients, but failed to reveal pulmonary impairment 


sufficient to account for it. On the other hand, 
the oxygen dissociation curve was markedly al- 
tered in all subjects. That it might be shifted 
to the right could, of course, be expected in 
view of previous work in vitro. However, the 
degree to which this occurred was unexpected. 
Our findings would suggest that, at least in cer- 
tain subjects, it would be impossible for oxygen 
saturation to take place under physiologic con- 
ditions regardless of the presence or absence of 
pulmonary disease. This would appear to be the 
result of the altered characteristics of S-hemo- 
globin. 


Drug Induced Hemolytic Anemia in Patients 
with Enzymatic Deficiencies of the Red Cell; 
Report of Cases with Investigations into the 
Mechanisms Involved 


By Jean P. Dawson and Jane F. Desforges. Tufts 
Hematology Laboratory, Boston City Hospital, 
Boston. 


It is the purpose of this paper to report two 
types of specific enzymatic deficiency of ery- 
throcytes which may lead to hemolytic anemia 
and methemoglobinemia. Cases with these fa- 
milial defects will be presented and the mecha- 
nism of their sensitivity to oxidant drugs com- 
pared to that found in the newborn. 





Since the report of Zuelzer and Apt in 1949, 
there have been numerous cases in the literature 
of acute hemolytic anemia due to ingested naph- 
thalene. Zinkham and Childs have demonstrated 
an in vitro biochemical defect of the erythrocytes 
in patients who have suffered from this syndrome. 
This consists of a loss of reduced glutathione 
(GSH) on incubation of red cells with acetyl- 
phenylhydrazine, just as described by Beutler et 
al. in the primaquine sensitive patients. They 
also reported that the red cells of the normal 
newborn have a similar defect. 

Two additional cases occurring in the new- 
born period were observed. Studies of GSH stabil- 
ity were undertaken in both cases and in their 
families. Both infants demonstrated GSH lability, 
and in one the defect was still present at the age 
of 15 months. In both cases there was found to be 
a familial metabolic deficiency of similar nature. 

Studies of enzyme systems involving hydro- 
gen donors were carried out on cord blood sam- 
ples. There is evidence that a variable degree 
of immaturity of these systems exists in the new- 
born which makes them more susceptible to drug 
hemolysis and methemoglobinemia. 

A third case demonstrated another specific 
enzyme deficiency. This was a patient who ex- 
hibited mild hemolytic anemia and methemo- 
globinemia while receiving diasone. Studies in 
this patient demonstrated normal GSH stability 
but deficiency in the methemoglobin reductase 
system. 

The data demonstrate that mechanisms for 
electron transport may be lacking in a single 
system involving TPNH, formation, in a single 
system involving methemoglobin reduction, or in 
multiple sites. In any of these circumstances, 
the integrity of the erythrocyte is affected ad- 
versely by the introduction of oxidant drugs in 
vitro or in vivo. 


A Procedure for the Study of the Uptake of 
Co®-B,. by Rat Liver Slices in the Presence 
of Hog Intrinsic Factor Concentrates 


By Victor Herbert. Department of Hematology, 
Division of Laboratories, Montefiore Hospital, 
New York and Department of Medicine, Al- 
bert Einstein College of Medicine, New York. 


An investigation into the mechanism of en- 
hancement of Co®-labeled vitamin B,. uptake 
by rat liver slices in the presence of hog intrinsic 
factor concentrate (HIFC) has been previously 
reported. 

Further studies indicated that for any given 
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preparation of HIFC there was an optimal con- 
centration in the presence of which maximal 
Co®-B,. uptake by rat liver slices occurred. In 
the presence of concentrations of HIFC greater 
or smaller than the optimal amount, a propor- 
tionally smaller enhancement of Co®-B,. uptake 
by rat liver slices was observed. From these 
data the working hypothesis was evolved that 
receptors for HIFC exist on the rat liver slice, 
and that these receptors can distinguish poorly 
if at all between free HIFC and HIFC to which 
Co®-B,. is attached. This hypothesis was tested 
by comparing the Co®-B,. uptake of rat liver 
slices incubated in high concentrations of HIFC 
and in Co®-B,. with the uptake of slices incu- 
bated in the HIFC first, washed, and then in- 
cubated in Co®-B,,. The slices incubated in 
HIFC and Co®-B,,. separately took up multifold 
more Co®-B,,. than slices incubated in both 
agents concurrently. 

Based on these findings, a procedure was 
developed consisting essentially of two separate 
one-hour incubations: the first with HIFC added 
to the incubation medium, the second with 0.01 
pg. Co®-B,. of specific activity 1 ye. /ug. added. 
The medium used is Krebs-Ringer solution, to 
which sufficient CaCl, is added to bring the 
calcium concentration to 10 mM, buffered at pH 
7.5 with 0.1M Tris buffer. The incubation is 
performed at 0°C. with air as the gas phase. 
After each incubation, in 10 ml. of buffer, the 
200-300 mg. of slices in each beaker are washed 
three times in 10 ml. aliquots of buffer. Retained 
radioactivity of the slices is determined in a well- 
type scintillation counter. 

This procedure appears to reflect the rela- 
tive in vivo potency of 12 HIFC preparations so 
far tested. Preliminary studies indicate that it 
may reflect the presence or absence of intrinsic 
factor activity in human gastric juice. The pos- 
sible utility of this procedure for the assay of 
the potency of intrinsic factor preparations should 
be further examined. 


The Transport of Hemoglobin in Plasma 


By Willoughby Lathem and William E. Worley. 
Department of Medicine, University of Pitts- 
burgh School of Medicine, Pittsburgh. 


The concept that hemoglobin molecules cir- 
culate freely in plasma when introduced into the 
circulation appears to be incorrect. When plasma 
containing hemoglobin is subjected to paper elec- 
trophoresis, two hemoglobin moieties may be de- 
tected: a free and a protein-bound (PBH) frac- 
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tion. In the present study, this phenomenon was 
investigated and a method developed for quan- 
titatively determining the amounts of each frac- 
tion. 

Normal subjects were given multiple injec- 
tions of hemoglobin intravenously over a four- 
hour period. Total plasma hemoglobin content 
reached 200-300 mg.%. Plasma was obtained at 
half-hourly intervals and subjected to paper elec- 
trophoresis at pH 7.0 (phosphate buffer, ionic 
strength 0.05). Following electrophoresis, the 
paper was dried, and wet with 2% benzidine 
and 3% hydrogen peroxide. The areas of the 
paper containing hemoglobin stained blue. 

At this pH, free hemoglobin did not migrate. 
PBH migrated at the speed of a,-globulin. Be- 
low concentrations of 98-162 mg.% (average 
124 mg.%) all hemoglobin migrated as PBH 
and no free hemoglobin appeared until these 
levels were exceeded. Further increments re- 
sulted in a progressive increase in free hemo- 
globin. An additional fraction was detected, pre- 
sumably methemalbumin, which migrated with 
albumin. 

By measuring the light absorption of the 
paper the amount of each fraction was calculated. 
The relationship between color intensity (light 
absorption) and concentration was the same for 
free hemoglobin and PBH and was linear. 

After maximal binding, PBH progressively 
decreased with time despite progressive increase 
in total plasma hemoglobin. PBH did not ap- 
pear in the urine; hence, removal at extravascular 
sites within the body occurred. Methemalbumin 
remained constant at approximately 5-15 mg.%. 

These results confirm previous evidence of 
protein-binding. The method described provides 
an approach to the restudy of renal hemoglobin 
transport, the concepts of which must be revised 
in view of these results. 


The Effect of Cr®! on Electrophoretic Mobility 
of Hemoglobins 


By Bernard Shapiro and Abraham M. Frumin. 
Radioisotope Section, Department of Radiology, 
and Hematology Division, Department of Lab- 
oratories, Albert Einstein Medical Center, 
Southern Division, Philadelphia. 


Two ml. aliquots of oxalated whole blood 
from normals and patients with sickle cell anemia 
(SS), sickle cell trait (SA), and Mediterranean 
trait were labeled with Cr51. RBC were washed, 
hemolyzed, and the Hb. run by paper electro- 
phoresis, barbiturate buffer pH 8.6. The radio- 


activity peak on the paper strips carrying normal 
and the Mediterranean trait Hb. moved ahead 
of the Hb. conc. peak. The radioactivity peak 
of the SS Hb. strip moved behind the Hb. conc. 
eak. These results indicate differences in mo- 
bility of Cr5'-labeled Hb. The specific activity 
(radioactivity per unit Hb) of the SS Hb was 
2X that of normal Hb. This may indicate varia- 
tion in affinity of various Hbs for Cr®!, 


Acute Leukemia with Erythroid Hyperplasia of 
the Bone Marrow 


By Leonard V. Crowley, Ronald C. Munkittrick 
and Richard H. Saunders. Departments of 
Pathology and Medicine, College of Medicine, 
University of Vermont and The Mary Fletcher 
Hospital, Burlington. 


Although the diagnosis of leukemia in the 
typical case generally does not present a prob- 
lem, occasional difficulties in diagnosis may arise 
when the peripheral blood findings are atypical 
and the aspirated bone marrow shows erythroid 
as well as granulocytic hyperplasia. In such 
cases, the combination of anemia, reticulocytosis, 
and marrow erythroid hyperplasia may stimulate 
a hemolytic anemia. 

This report deals with observations on three 
patients with acute leukemia of the type gen- 
erally classified as erythroleukemia. The hema- 
tologic findings had many features which sug- 
gested an accelerated red cell destruction. The 
bone marrow showed marked erythroid hyper- 
plasia; there was also a “left shift” of eryth- 
ropoiesis, dissociation of nuclear-cytoplasmic mat- 
uration and the formation of some atypical 
megaloblasts. A reticulocytosis with many mac- 
rocytes and occasional nucleated red cells was 
demonstrated in the peripheral blood. The hema- 
tologic abnormalities were not affected by vitamin 
By. or folic acid therapy. 

Red cell survival studies, employing blood 
group compatible cells, revealed an average sur- 
vival of approximately 65 days. This mild hemo- 
lytic process was not considered significant in 
the pathogenesis of the anemia in these cases. 

It has been suggested that the hemolytic 
component in the “red cell leukemia” syndromes 
is due to the formation of defective red cells 
incapable of normal survival. However, our ob- 
servations suggest an extracorpuscular mechanism 
of accelerated red cell destruction. 

Erythrocyte survival studies may be useful 
in distinguishing between a true hemolytic anemia 
and an atypical leukemia with erythroid hyper- 
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plasia of the bone marrow. A significant dis- 
crepancy between the expected red cell turnover, 
inferred from routine hematologic studies, and 
the actual red cell survival as measured in vivo 
should suggest the possibility of an atypical 
leukemic syndrome rather than a true hemolytic 
anemia. 


The Action of Protamine on Thromboplastin 
Generation 


By Jacob N. Shanberge. V. A. Hospital, West 
Roxbury, Massachusetts. 


From the time Chargaft and his co-workers 
demonstrated that protamine formed a complex 
with cephalin, thereby reducing its ability to 
activate blood clotting, it has been assumed and 
in some ways demonstrated that protamine owes 
part of its anticoagulant properties to its action 
as an antithromboplastin. 

De Vries and his associates, while studying 
the action of certain poly-a-amino acids on blood 
clotting, showed that the clot-retarding effect of 
poly-L-lysine, in the concentrations used, was not 
due to the inactivation of fibrinogen nor to an 
increase in antithrombic activity of the blood. 
They demonstrated that the clot retardation in- 
duced was accompanied by increased prothrom- 
bin levels in the serum of the slowly clotting 
blood. This, plus their finding that incubation 
of thromboplastin with poly-L-lysine resulted in 
marked inactivation of the thromboplastic activity 
in the one-stage prothrombin time determination, 
led them to believe that the inhibition of thrombin 
formation by poly-L-lysine is due to its anti- 
thromboplastic action. They could not exclude, 
however, the possibility that poly-L-lysine or 
protamine might also exert an inhibitory action 
on the formation of thromboplastin in shed blood. 

The following, therefore, are the results of 
a study on the effect of protamine in the plasma 
thromboplastin generation test of Biggs and Mac- 
Farlane. 

The addition of protamine to the platelets, 
serum or adsorbed plasma, prior to the addition 
of the other constituents of the generation mix- 
ture, or to the mixture at various times during 
generation, greatly inhibited the normal produc- 
tion of thromboplastin. The addition of protamine 
to the generation mixture after optimum thrombo- 
plastin production had occurred also interferred 
with its activity, but to a lesser extent. 


The Specificity of Human Leukocytes with 
Particular Reference to Chromatin Sex 


By Donald K. Briggs. New York University Post- 


Graduate School of Medicine, New York. 


In order to study the differences in the 
endowment of nuclear chromatin of different sub- 
jects a technic was evolved whereby sex chro- 
matin counts could be made with suitable ac- 
curacy and dependability. A group of 100 
healthy women was subjected to analysis by this 
means. 

The demonstration by Davidson and Smith 
in 1954 of the sexual dimorphism of human 
leukocytes attracted considerable attention to the 
minute details of the appearance of leukocyte 
nuclei. Extended studies in various laboratories 
have confirmed that the female differs from the 
male in the possession of an extra appendage 
of nuclear chromatin of a particular size and 
shape. Systematic studies in which these differ- 
ences were exploited for the investigation of pa- 
tients in the endocrine clinic showed that women 
differed widely in their endowment of sex chro- 
matin; in some it was very abundant, in others 


The repetition of counts of leukocytes bear- 
ing sex chromatin shows that there is no great 
variation in the sex chromatin endowment in a 
particular subject from time to time, but that 
it is possible to grade normal women with regard 
to their endowment of sex chromatin and to 
compile quantitative information dividing them 
into groups. By quantitating the nuclear chro- 
matin of the leukocytes in a blood smear of 
unknown origin the investigator is able to say 
what subjects may possibly have been donors of 
the blood sample and which donors are to be 
excluded. This confers an individuality upon the 
subject by which she may be differentiated from 
others. Attempts have been made to relate 
physiologic, racial and other differences between 
women to their endowment of sex chromatin. 

Additional specificity or individuality is dis- 
cerned in human leukocytes from the arrange- 
ment of the nuclear lobes and from other projec- 
tions of the nucleus which are not presently 
known to be related to chromatin sex. This 
focuses attention on certain aspects of leukocyte 
morphology which have received little notice 


since the beginning of the century. 


In Vitro Observations on the Effect of Glycerol 
and Freezing on Human Marrow Cells 


By Harry L. Lochte, Jr. and E. Donnall Thomas. 


Recent interest in the clinical use of bone 
marrow has indicated the need for suitable meth- 
ods of storing marrow. Preservation by freezing 
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in glycerol seems to be the best method cur- 
rently available. This report describes in vitro 
studies of the effect of glycerol with and without 
freezing on human marrow cells. These studies 
have involved measurement of (1) cell counts, 
(2) morphology and motility and (3) desoxy- 
ribonucleic acid (DNA) synthesis by measuring 
C1*-formate incorporation into thymine. 

Cells exposed to glycerol have been found 
to be extremely fragile to all in vitro manipula- 
tions. Concentrations of glycerol greater than 
3% were found to inhibit motility and DNA 
synthesis. 

Cells were frozen in 15% glycerol and the 
glycerol subsequently removed by progressive 
dilution with hypertonic dextrose. Cells treated 
in this fashion show little evidence of osmotic 
damage. However, a stringy, sticky material 
forms among the cells causing clumping and re- 
sulting in inaccurate cell counts. The use of 
desoyxribonuclease prevents this clumping. The 
usual counting procedure with acetic acid causes 
a loss of cells. This difficulty was avoided by 
using 5% albumin in saline as the diluting fluid 
and counting under the phase microscope. With 
these technics, cell counts were found to drop 
only slightly after glycerol treatment, and mo- 
tility returned after glycerol was removed from 
the cells. 

In vitro sensitivity of glycerolized cells is 
further indicated by the observation that a one- 
hour incubation causes a 25-40% depression of 
DNA synthesis while a four-hour incubation 
causes a 50-60% depression, as opposed to con- 
trol cells not exposed to glycerol. 

The observations to be described indicate 
a relatively good over-all yield of viable marrow 
cells by preservation in glycerol at low tempera- 
tures provided proper handling technics are used. 


Mechanisms of Immunity Involved in Spleen 


and Bone Marrow Repopulation of Irradiated 
Mice A 


By J. W. Hollingsworth. V.A. Hospital, West 
Haven and Department of Internal Medicine, 
Yale University School of Medicine. 


The repopulation of hematopoietic tissues 
of lethally irradiated mice by strain specific 
(isologous) bone marrow or spleen suspensions 
is now a well recognized biologic phenomenon. 
What happens to the immunologic potential of 
the irradiated host or to the antibody-producing 
cells of the donor material is not clearly defined. 

After super-lethal (700r) irradiation and 
radioprotective isologous bone marrow, the re- 
cipient mice temporarily lose their ability to des- 
troy intravenously injected rat erythrocytes. Simi- 
larly, a mouse leukosis (E.L. 4) which normally 
is rejected by strain C3HX101 mice, grows well 
in the postirradiation period. Within 2-4 weeks, 
however, immune mechanisms reappear so that 
these foreign cells are destroyed. These obser- 
vations are consistent with the known temporary 
immunologic paralysis which follows sublethal 
irradiation. 

Normal mice immunized to rat red blood 
cells retain their ability to lyse intravenous Cr°!- 
labeled rat erythrocytes for periods of from 3-4 
months. Irradiation with marrow or spleen pro- 
tection curtails the duration of this type im- 
munity to from 4-8 weeks, but immunity is not 
lost abruptly as might be expected if all antibody 
production had been stopped by the irradiation. 

Spleen suspensions from donors immunized 
to rat erythrocytes confer irradiation protection 
to the recipient, but transfer of the immune re- 
sponse to rat erythrocytes lasts only for two 
weeks. 

Although bone marrow erythroid and mye- 
loid elements are permanently destroyed by 
supralethal irradiation in the mouse, our obser- 
vations support the contention that regeneration 
of the immunologic apparatus occurs after severe 
irradiation, and that the donor immune system 
is only temporarily effective. 


BLOOD PROTEINS 


Chromatographic Studies of Serum Proteins in 
Normal and Pathologic Sera 


By John L. Fahey, Patricia F. McCoy and Meh- 
ran Goulian. Metabolism Service, National Can- 
cer Institute, Bethesda. 


The need for improved methods for the de- 


termination and characterization of the protein 
components of human blood plasma or serum is 
commonly recognized. A significant advance was 
the recent introduction by Sober and Peterson 
of anion-exchange cellulose chromatography for 
the fractionation and identification of serum pro- 
teins. 








In the present study a modified anion- 
exchange cellulose chromatographic procedure 
was employed which made feasible the examina- 
tion of multiple individual serum samples. Serum 
samples were applied to columns containing 
diethylaminoethy]-cellulose adsorbent. The pro- 
teins were eluted from the columns by means of 
a gradient elution system employing sodium phos- 
phate buffers of increasing molarity and hydrogen 
ion concentration. The amount of proteins in 
the effluent fractions was determined by spectro- 
photometric and biuret technics and the proteins 
were characterized by electrophoretic, carbohy- 
drate and cholesterol analyses. 

The usual serum electrophoretic components 
are subdivided into several fractions by this chro- 
matographic procedure, and a faster-than-albumin 
component has been regularly uncovered. The 
chromatographic distribution of siderophilin 
(iron-binding protein), thyroxin-binding protein, 
vitamin B,.-binding protein, and acid and alkaline 
phosphatases was determined. These components 
were separated on the chromatogram from many 
proteins of similar electrophoretic mobility. The 
chromatographic distribution of radio-iodinated 
human serum albumin was found to differ sig- 
nificantly from the distribution of native serum 
albumin. 

Sera from 30 individuals, including normal 
subjects and patients with a variety of diseases, 
have been examined. Many of the chromatograms 
of pathologic sera differed markedly from the 
normal chromatograms. In one instance of mul- 
tiple myeloma, the myeloma protein was separ- 
able from most of the normal gamma globulin. 


Improved Method for Measuring Serum Globulin- 
Nucleoprotein Affinity of Disseminated Lupus 
Serum 
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By George Friou. Department of Internal Medi- 
cine, Yale University School of Medicine, New 
Haven. 


We have reported previously on a factor in 
serum of lupus patients which reacts with 
nucleoprotein, using as a test system the fluo- 
rescent antibody technic and natural nucleopro- 
tein from calf thymus. The method was applied 
to a study of clinical material. From the results 
obtained it was evident that measurement of 
this factor would have value as a diagnostic test 
and as a research tool in further studies of 
lupus and certain related syndromes. An attempt 
was made to devise a method for measuring the 
factor which might be used more widely. 

A difficulty in the present technic has been 
the lability of thymus nucleohistone. In one 
series of experiments it was determined that arti- 
ficial complexes of readily available purified DNA 
and histone could be substituted for the natural 
nucleoprotein. Using these stable, easily obtained 
materials, complexes of known composition can 
be prepared. Such preparations have been sub- 
stituted for natural nucleohistone in subsequent 
tests. 

In other experiments I!%1 has been sub- 
stituted for fluorescein isocyanate as the label on 
the antiglobulin (Coombs). Narrow glass strips, 
or lengths of glass tubing, are coated with a mix- 
ture of DNA and histone dissolved in 1M sodium 
chloride. These are exposed to the serum being 
tested for a standard time period and washed 
in buffered saline. After exposure to iodinated 
antiglobulin they are washed again and counted 
in a scintillation well counter. 

Results indicate that with a properly ar- 
ranged test system reproducible values are ob- 
tained. 


CARDIOVASCULAR SYSTEM 


A Further Mechanism for Quinidine Action 
on Cardiac Muscle 


By Menard M. Gertler. New York University 
Bellevue Medical Center, Institute of Physical 
Medicine and Rehabilitation, New York. 


It has been established on clinical grounds 
that quinidine preparations are useful anti- 
arrhythmia] agents. The mechanism of their ac- 
tion has been partially explained by such phys- 


iologic properties as depression of conductivity 
or influence on the refractory period of the myo- 
cardium. 

In attempting to ascertain additional mecha- 
nisms of quinidine action it was deemed advis- 
able to study the shifts in intracellular electro- 
lytes in cardiac muscle. The basis for this action 
stemmed from (a) the well-established observa- 
tions that digitalis preparations produce a de- 
pletion of intracellular cardiac potassium and 
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alter other intracardiac electrolytes, and (b) 
quinidine is antagonistic to digitalis-produced 
cardiac arrhythmias. 

Seventy-four male albino rabbits weighing 
from 2650-3400 grams were divided into four- 
week categories: (a) quinidine treated, (b) 
quinidine control, (c) digitalis treated, (d) 
digitalis control. Prior to treatment, serum elec- 
trolytes (sodium, potassium, chlorides) and nitro- 
gen were determined in all animals. After a 
suitable period to establish and maintain digi- 
talis effect or quinidine effect, the animals were 
killed. Serum determinations for the above elec- 
trolytes and nitrogen were repeated. The heart 
was removed immediately from each animal, as 
was an aliquot of gluteus maximus muscle. Elec- 
trolyte, water content and nitrogen were de- 
termined for each individual tissue and derived 
values based on Hastings and Eichelberger’s 
method were made in order to evaluate the 
distribution in the intracellular and extracellular 
spaces. 

It was observed that a gain of 16.0 mEq. 
of potassium and a loss of 6.8 mEq. of sodium /L. 
of intracellular water occurred in the hearts of 
the quinidine-treated animals. 


Alterations in R Wave Amplitude as an Early 
Sign of Myocardial Ischemia 


By W. Kownacki and R. Kownacki. Department 
of Surgery, Hahnemann Medical College and 
Hospital, Philadelphia. 


Previous work has suggested that diminution 
of R wave amplitude in certain leads of the 
ECG was indicative of myocardial ischemia. 

The first group of animals was subjected 
to complete anterior descending coronary artery 
occlusion 22-68 days after a graft of lung tissue 
was sutured to the myocardium. All ten animals 
revealed lowered QRS complexes in the standard 
bipolar limb lead I immediately after complete 
ligation of the anterior descending coronary 
artery. 

The second series conducted on ten normal 
animals established diminution in voltage in leads 
II and III when the circumflex artery was con- 
stricted. Upon the release of the constriction, 
the amplitude of the QRS complex returned to 
normal. 

Pericardial effusion was produced in a third 
group of animal experiments. The QRS complex 
was lowered in all three standard bipolar limb 
leads. The amplitude of the R waves returned to 
the previous control levels immediately after the 





pericardial sac was incised, even though the fluid 
was flooded into the left pleural cavity imme- 
diately adjacent to the heart. 

In a fourth group of two animals who had 
a previous lung graft and complete occlusion of 
the anterior descending coronary artery, the elec- 
trocardiograms demonstrated decreased voltage in 
leads I, II, III, when the circumflex artery was 
constricted. The voltage of the QRS complex was 
increased when the ligature was removed. 

Electrocardiograms were presented from a 
patient who demonstrated R wave amplitude di- 
minution prior to expiration. Obstructions were 
found in the coronary arteries when they were 
examined post mortem. Leads having the greatest 
decrease in R waves amplitudes represented areas 
of the myocardium most deprived of coronary 
blood flow. 

This suggests that under certain circum- 
stances low voltage of the QRS complex in one 
or more of the standard limb leads may be as- 
sociated with myocardial ischemia and may be 
produced by a decrease in coronary flow. 


The Effect of Isoproterenol (Isopropylnorepine- 
phrine), l-epinephrine and Levarterenol (Nor- 
epinephrine) on Ventricular Rate and Ectopic 
Beats in Dogs with Surgically Produced Heart 
Block 


By Samuel H. Boyer. Department of Medicine, 
Johns Hopkins University School of Medicine, 
Baltimore. 


The effect of sympathicomimetic amines on 
ventricular rate and ectopic beats has not been 
determined in the experimental animal with heart 
block. Such a study was undertaken with the 
view that atypical drug responses, seen in hu- 
mans with heart block, might thereby be better 
understood. 

Complete heart block was produced surgi- 
cally in dogs. Following a minimum interval of 
five days after surgery four such dogs were lightly 
anesthetized with pentobarbital and each given 
separate rapid injections of 2.0 wg./Kg. body 
weight of isoproterenol hydrochloride, 1-epineph- 
rine base, and levarterenol base. Each drug was 
given four to six times on the same day. The 
mean change in ventricular rate was greatest 
following isoproterenol in all animals. The dif- 
ferences between isoproterenol and levarterenol 
were not significant. Levarterenol produced a sig- 
nificantly greater (p < 0.05) rate increase than 
did 1-epinephrine in three out of four animals. 
Three additional dogs were trained to lie 
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quietly with slight restraint and the ventricular 
chronotropic effects of 0.0003, 0.0005, 0.001, 
0.002, and 0.0045 micromoles/Kg. body weight 
of isoproterenol compared with those of 0.002, 
0.0045, 0.007, 0.0015, and 0.0025 micromoles/ 
Kg. of 1-epinephrine and levarterenol. Each dog 
was tested with all doses on five different days. 
Approximately five to seven times as much _lev- 
arterenol appeared to be needed to produce the 
same rate change as isoproterenol. Levarterenol 
produced a greater change in rate than did 1- 
epinephrine in 68 out of 74 comparisons. The 
mean differences between levarterenol and 1- 
epinephrine were significant only at the 0.002 
(p < 0.01) and .0075 (p < 0.01) micromole/ 
Kg. doses. 

Ectopic beats were an uncommon response 
in the unanesthetized animals and a common one 
in the anesthetized. Levarterenol seemed to pro- 
duce such beats more frequently than 1-epineph- 
rine. Isoproterenol rarely excited ectopic rhythms. 
Pentobarbital appeared to definitely enhance the 
production of such beats in three dogs tested 
with and without anesthesia. 


Wolff-Parkinson-White Syndrome: a 
Genetic Study 


By Allen O. Warner and Victor A. McKusick. 
Division of Medical Genetics, Department of 
Medicine, Johns Hopkins University School of 
Medicine, Baltimore. 


Several sources in the literature have sug- 
gested a hereditary basis, or at least a familial 
aggregation, for the electrocardiographic anomaly 
described in 1930 by Wolff, Parkinson, and 
White. This evidence has been reviewed. Fur- 
thermore, an attempt was made to deduce a 
genetic etiology for the WPW syndrome from 
study of the members of the families of probands 
with WPW available to us. 

A total of 14 such families were studied; in 
80 family members other than the proband, ECG 
records were taken in the home. The PR dura- 
tion, QRS duration, heart rate, age and presence 
of delta waves were considered in connection 
with each electrocardiogram. In none other than 
the proband were the characteristic features of 
the WPW syndrome discovered. 

We suggest tentatively that heredity plays 
little part in the etiology of the syndrome. This 
suggestion is tempered by appreciation of the 
fact that WPW may be transient. 

The familial cases in the literature suggest 
that the trait might be inherited as an autosomal 


recessive in these instances. In an effort to test 
this hypothesis, we have calculated the carrier 
rates and consanguinity rates one might expect 
using incidence figures from the Johns Hopkins 
Hospital and from the literature. Enough data 
have not yet been accumulated to test these 
figures. Those data which have been accumulated 
do not support the recessive hypothesis. Specifi- 
cally, no increase of consanguineous matings has 
been found among parents of WPW probands. 


Experience in the Application of Suprasternal 
Transaortic Coronary Arteriography in Man 


By William M. Lemmon, Joseph F. Uricchio and 
William Likoff. 

The ever increasing problem of coronary 
arteriosclerosis indicates the necessity of a safe, 
simple, and repeatable technic of coronary ar- 
teriography. The method must be accurate and 
yield satisfactory roentgenograms of any existing 
coronary artery pathology. To fulfill this need a 
suitable technic was devised and found to be 
clinically applicable. 

We have had clinical experience with the 
procedure in a series of 25 patients. The mor- 
bidity has been low and the results very prom- 
ising. The majority of patients investigated 
presented clinical evidence of coronary artery 
disease. Instances of significant disease were 
found to exist occasionally in patients with mini- 
mal or atypical angina pectoris and normal elec- 
trocardiographic findings. The study was found 
helpful in the evaluation of patients for cardiac 


surgery. 


Intracardiac Electrocardiography in Man: Normal 
Potentials and Unusual Features 


By Charles A. Bertrand, Lenore R. Zohman and 
M. Henry Williams, Jr. Grasslands Hospital, 
Valhalla, New York. (Aided by grants from 
Burroughs Wellcome & Co., Inc., and the 
Westchester Heart Association.) 


Intracardiac electrocardiograms were re- 
corded at the time of cardiac catheterization in 
9 normal subjects and 81 patients with cardiac 
or pulmonary disease. A German silver electrode 
located 1 mm. proximal to the tip of the catheter 
was connected by means of a wire woven into 
the catheter wall to the “V” lead of the ECG 
cable. The location of the catheter tip was deter- 
mined by fluoroscopy and its position verified by 
measurements of intracardiac pressures and oxy- 
gen content of blood samples. 
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The characteristic intracardiac ECG patterns 
for the accessible cardiac chambers and vessels 
were observed, and a table of average voltages 
made up. An outstanding feature is the large 
(5-18 mv.), predominantly negative, QRS de- 
flections in the right ventricle. The value of the 
intracardiac ECG in localizing the site of the 
catheter tip is emphasized. 

Unusual features of the electrocardiogram, 
not commonly observed on the surface leads but 
recorded by the intracavitary electrode, may be 
briefly described as follows: (1) The “injury 
pattern” consisting of transient, marked ST dis- 
placement followed by deeply inverted T waves 
in the right ventricle, or elevation of the PQ 
segment in the right atrium, is observed when 
the catheter tip impinges on the endocardium. 
Absence of the “injury pattern” permits the re- 
cording of undamped intracardiac pressures and 
renders cardiac catheterization a safer procedure 
by avoiding endocardial trauma. (2) Respiratory 
variations in intracardiac potential. Generally, 
these variations are of small magnitude (0.5 
mv.) outside the right ventricle, but may reach 
2.0 mv. within the right ventricle. (3) During 
pullbacks across the pulmonic and _ tricuspid 
valves, discrepancies in the expected simultaneous 
change of the intracardiac ECG and pressures 
were noted. Although the most distinctive fea- 
ture of the tracing obtained within the coronary 
sinus is the presence of a tall R wave, several 
other different patterns occurred. (4) The oc- 
currence of electrical and mechanical alternans 
within the heart, but not apparent on the simul- 
taneously recorded lead 1, was observed in two 
patients with large septal defects and congestive 
failure. 


Pentalogy of Fallot 


By Gerald Levy, Santiago Garza-Lacoste, Philip 
Crastnopol and Irving G. Kroop. Jewish Chron- 
ic Disease Hospital, Brooklyn. 


The differential diagnosis, the electrocardio- 
graphic and vectorcardiographic aspects, and the 
surgical considerations in the Pentalogy of Fallot 
are based on the analysis of the clinical, physi- 
olgic and anatomic data in two cases. 

Both patients presented a clinical picture 
indistinguishable from the Tetralogy of Fallot, 
but the electrocardiographic findings were atypi- 
cal. Right and left axis deviation was seen in the 
standard leads, and the precordial leads were 
not typical of right ventricular hypertrophy. The 
vectorcardiograms were also atypical. The lesion 


had to be differentiated from other cyanotic le- 
sions with an element of left preponderance, the 
most frequent of which is tricuspid atresia. 

Angiocardiography and cardiac catheteriza- 
tion demonstrated that the circulatory dynamics 
of the Pentalogy resembled that of pulmonic 
stenosis with an interartrial communication, or 
the complex of tricuspid stenosis with a small 
right ventricle. In both patients, a right-to-left 
atrial shunt was demonstrated by angiocardio- 
graphy and by lack of arterialization of the right 
atrial blood. In one patient postmortem examina- 
tion revealed the interatrial shunt to be through 
a slit-patency of the foramen ovale. Whether or 
not a significant atrial septum secudum patency 
would give a bilateral shunt and whether or not 
this would be different from a slit-patency is 
unanswered by our data. 

The choice of surgical procedure in Pental- 
ogy will depend on the condition of the patient 
and the surgical mortality rate, as illustrated by 
the use of hypothermia in one of our cases. The 
surgical approach to the Pentalogy is one of 
direct valvulotomy for palliation, or open car- 
diotomy with complete correction of all the de- 
fects employing the pump oxygenator or hypo- 
thermia. The diagnosis of a slit-patency of the 
foramen ovale is important because it may not 
have to be corrected surgically once the right- 
sided pressure has been lowered by a pulmonary 
valulotomy. In contradistinction, the surgical ap- 
proach to tricuspid atresia is correction of the 
pulmonic stenosis and a deliberate neglect of 
the interatrial and interventricular defects. 


The Effect of Alterations in Systemic Pressure 
upon Oxygen Saturation in Patients with Con- 
genital Heart Disease 


By Richard P. Lasser. Division of Cardiology, 
Department of Medicine, Mount Sinai Hos- 
pital, New York. 


Studies of the effect of alteration in systemic 
arterial pressure upon arterial oxygen saturation 
have been made with a vasodepressor drug, amyl 
nitrite, and a vasopressor agent, ]-norepinephrine, 
in patients with congenital heart disease. Three 
patients with Tetralogy of Fallot, two with pa- 
tent ductus arteriosus and severe pulmonary hy- 
pertension and one with interventricular septal 
defect and severe pulmonary hypertension (func- 
tional Eisenmenger’s Complex) manifested a 
significant decrease in arterial oxygen saturation 
in response to a fall in systemic arterial pressure. 
These changes in oxygen saturation were not 
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observed in four normal subjects, in two with 
isolated pulmonic stenosis, or in three with le- 
sions characterized by left-to-right shunts with- 
out pulmonary hypertension. Reciprocally, in one 
patient with Tetralogy of Fallot, a rise in arterial 
saturation accompanied the rise in arterial pres- 
sure produced by intravenous administration of 
l-norepinephrine. This effect is believed to be 
the result of variation in the proportion of venous 
blood entering the systemic circulation directly 
through a site of abnormal communication, and 
has been observed, at present, in congenital car- 
diac lesions characterized by relatively fixed 
resistance to right ventricular outflow either at 
the pulmonic valve or in the pulmonary vascula- 
ture. In these, the resistance of the more re- 
sponsive and labile systemic circulation can be 
differentially altered allowing the right ventri- 
cular outflow to follow the path of least resistance. 

The nadir of the pressure decrease in re- 
sponse to amyl nitrite inhalation occurred within 
20 to 30 seconds and the systemic pressure re- 
turned to control levels within one and one-half 
minutes. A single test sample was thus drawn 
beginning 30 seconds after inhalation of two 
breaths of amyl nitrite and terminated at one 
minute. Systemic and right ventricular pressures 
were recorded during the test. 

This test can be used as a screening pro- 
cedure, employing the ear oximeter. 


Direct Estimation of Mitral Regurgitant Blood 
Flow from ‘Left-Heart’ Isotope Dilution 
Curves 


By Donald F. Heiman, William S. Blakemore, 
Hadley L. Conn, Jr., Bajarison Jumbala and 
Harry M. Woske. Edward B. Robinette 
Foundation, Medical Clinic, Hospital of Uni- 
versity of Pennsylvania and Harrison Depart- 
ment of Research Surgery, School of Medicine, 
University of Pennsylvania. 


The use of indicator-dilution curves in con- 
junction with ‘left-heart’ pressure measurements 
has proved of value in estimating the severity 
of mitral and aortic stenosis. However, in the 
presence of associated valvular incompetence 
these assessments may be in error. Until recently 
methods for the quantitative evaluation of mitral 
incompetence were lacking. Indicator-dilution 
curves obtained by sampling from the left atrium 
provide one such method. 

The degree of mitral insufficiency was es- 
timated by a radioisotope dilution tecunic in 
eleven patients with rheumatic involvement of 


the mitral and/or aortic valves. Dilution curves 
were obtained from the left atrium and from the 
brachial or femoral artery following successive 
injections of radiopotassium (K**) or I!%1-labelled 
Diodrast into the ‘left-heart’ chambers. From 
these curves mitral regurgitant blood flow and 
effective left ventricular output were calculated. 

In eight of these eleven patients mitral in- 
sufficiency was found in quantities ranging from 
0.4 to 3.5 L./min., or correspondingly, from 7 
to 85% of the effective left ventricular output. 
Five of these eleven patients had a surgical pro- 
cedure on the mitral valve. In one patient with 
no mitral insufficiency on preoperative studies, 
none was found at operation. Three patients had 
mitral insufficiency as judged by the dilution 
curves, and in each of these the measured magni- 
tude of insufficiency corresponded well with the 
surgical judgment. In one case in which the 
presence of mitral insufficiency was thought to 
be equivocal, a small regurgitant jet was palpated 
at operation. 

These data suggest that appropriate isotope- 
dilution curves obtained from the left side of the 
heart are of considerable value for assessing 
mitral incompetence in selected cases in which 
the presence and amount of mitral insufficiency 
cannot be decided by routine clinical measures. 


Detection of Circulatory Shunts by Use 
of a Radioactive Gas 


By R. B. Case, P. Keating and H. L. Sachs. De- 
partment of Medicine, St. Luke’s Hospital, 
New York. 


A new method of detection of left to right 
circulatory shunts by the use of a radioactive gas 
is described which appears to obviate the known 
inaccuracies of the oxygen “step-up” method. 
Using the gas ethyl iodide containing radioactive 
I'81 a total of 14 studies were made on dogs 
with acute or chronically prepared atrial defects 
and normals. Catheters were placed in the pul- 
monary artery, femoral artery and vena cava. 
Simultaneous blood samples were taken every 
five seconds during inhalation of the radioactive 
gas in a closed system. Exhaust was collected in 
polyvinyl bags or a series of bottles containing 
ethyl alcohol in which the gas is absorbed. One 
ce. samples were measured for radioactive con- 
tent with a scintillation detector. Results in nor- 
mal dogs show the expected initial high arterial 
values and low pulmonary artery and vena cava 
values. Later values from three sampling sites 
tended to approach one another as recirculation 
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occurred. Results in shunt dogs indicated initially 
high pulmonary arterial levels which are some- 
times in excess of femoral arterial values. Pul- 
monary artery and femoral artery values were 
compared at an optimal time before recirculation 
became a factor. In normals pulmonary artery 
values averaged 1.6% of femoral artery values 
with a range of 0-4.9%, whereas shunt dogs 
averaged 43.9% with a range of 20-60.6%. 
These values gave a clear indication of the pres- 
ence or absence of an atrial defect and pre- 
sumably the method would apply to other types 
of left to right shunts. The use of radioactive 
ethyl iodide is suggested for the detection of left 
to right shunts in humans. Its lack of toxicity and 
the rapidity and accuracy of analysis are addi- 
tional desirable factors. 


Intravenous Administration of Reserpine in Hy- 
pertension as a Possible Diagnostic and Thera- 
peutic Tool 


By W. Redisch, K. DeCrinis, M. A. Antonio and 
J. M. Steele. Department of Medicine, New 
York University College of Medicine and Re- 
search Service, Third (New York University) 
Medical Division, Goldwater Memorial Hos- 
pital, New York. 


Single intravenous injections of 3 mg. of 
reserpine (Serpasil) were administered to 19 
patients with “essential hypertension” and to 7 
patients with renal disease and secondary hyper- 
tension, in about 150 experiments. Eighteen pa- 
tients with essential hypertension had reproduci- 
ble drop in arterial pressure of at least 25/25 
mm. Hg (mostly 50/50 and more). One patient 
in this group failed to respond. None of the 7 
patients with proven “primary” kidney disease 
showed a significant lowering of arterial pressure 
in repeated experiments. In the positive re- 
sponses, the drop in pressure took place grad- 
ually, reaching its lowest points after 30 to 120 
minutes and lasting from 5 to 120 hours. As- 
sociated changes in cardiac output, renal plasma 
flow and extremity blood flow were ascertained 
in several experiments and found to be small. 
There was no significant change in heart rate 
in any of the experiments. Flushing of the skin 
was frequently noticed. Except for this, the ab- 
sence of all side effects was striking. 

Two patients in the “accelerated phase” of 
essential hypertension were given series of 3 mg. 
iv. Serpasil injections. Arterial pressure was 
measured frequently, and whenever the trend of 
the curve indicated the end of the response, the 


dose was repeated. These two subjects were kept 
remarkably free of complaints. Hypertensive 
crises, to which both patients had been prone, 
did not recur during a period of observation of 
three months. 

It is suggested that a single intravenous dose 
of reserpine may be tried to differentiate cases 
in whom hypertension developed in the wake of 
chronic kidney disease from those in whom ar- 
terial hypertension preceded demonstrable kid- 
ney damage. It is further suggested that serial 
intravenous injections of reserpine might prove 
beneficial in the management of cases in the 
accelerated phase of essential hypertension. 


Studies on the Antihypertensive Action 
of Chlorothiazide 


By William Hollander, Aram V. Chobanian and 
Robert W. Wilkins. Evans Memorial Hospital 
and Boston University School of Medicine, 
Boston. 


Chlorothiazide was found clinically to be 
an effective antihypertensive agent. Sodium bal- 
ance studies in two splanchnicectomized and 
three nonsplanchnicectomized hypertensive pa- 
tients revealed the following: 

1. Chlorothiazide in a daily oral dose of 
750 mg. initially produced a cumulative negative 
sodium balance of 150 to 250 mEq., but there- 
after caused no further reduction in body sodium. 

2. The hypotensive effect of chlorothiazide 
was greater than that produced by 14 days of 
sodium restriction to 200 mg. daily. 

3. The hypotensive action of chlorothiazide 
added to 200 mg. sodium diet was accompanied 
by a net sodium loss as small as 25 mEq. 

4, The splanchnicectomized hypertensive - 
subjects had a more rapid blood pressure re- 
sponse to chlorothiazide but had no greater 
changes in sodium balance than the nonsplanch- 
nicectomized subjects. 

Chlorothiazide in an intravenous dose of 
1000 mg. reduced the blood pressure of 10 of 
15 hypertensive subjects by an average of 40/20 
mm. Hg. It did not however alter the blood 
pressure of the 15 normotensive controls. The 
increases in sodium excretion produced by chlo- 
rothiazide were comparable in the two groups. 
Intravenous meralluride was equally effective in 
reducing the blood pressure in the hypertensive 
group. The onset of the hypotensive action of 
both chlorothiazide and meralluride occurred in 
4 to 14 hours and lasted for 18 to 36 hours. 

Chlorothiazide given orally for 1 to 6 months 








reduced the blood pressure in 14 of 20 hyper- 
tensives without changing body Na (Na*‘space) 
and ECF volume (S*5Q, space). However, it 
did not reduce the blood pressure in any of the 
15 normotensive controls. 

Conclusion: (1) Chlorothiazide has a se- 
lective antihypertensive action in arterial hyper- 
tension which does not appear to be due solely 
to sodium depletion. (2) Parenteral mercurial 
diuretics have a similar antihypertensive action. 


The Dynamics of Edema Formation 
and Reabsorption 


By John D. S. Hammond and Richard S. Ross. 
Johns Hopkins University, Baltimore. 


The dynamics of edma formation have been 
investigated in seven patients with congestive 
heart failure. Radioactive serum albumin has been 
injected intravenously and serial venous blood 
samples have been taken during the following 
two weeks. For periods up to nine days after 
injection edema fluid has been collected by inter- 
mittent insertion of Southey tubes into the legs. 
The total protein in the serum and edema fluid 
has been determined and paper electrophoresis 
employed to estimate the amount of albumin 
present. The protein-bound radioactivity has been 
measured in the serum and edema fluid. 

The concentration of albumin in edema fluid 
has ranged from 0.01 to 0.53 Gm./100 ml. and 
has increased during recovery from heart failure. 
The ratio of albumin to globulin has been higher 
in the edema fluid than in the blood, reflecting 
the greater permeability of the capillaries to the 
smaller albumin molecule. 

The specific activity of albumin (radio- 
activity/mg. albumin) has been calculated. The 
specific activity of the serum falls and that of 
the edema fluid rises and they become equal 
after approximately six days. In most cases the 
rate of increase of specific activity in edema 
fluid is slower than its mean rate of disappearance 
from the blood. It appears unlikely therefore 
that increased capillary permeability in the legs 
is responsible for edema formation. 


Some Observations on Hepato-Jugular Reflux 


By Michael B. Matthews and Joseph Hampson. 
Department of Medicine, University of Edin- 
burgh. (Aided by a grant from the Scotish 
Hospitals Endowment Research Trust.) 


Filling of the jugular veins when the ab- 
domen is compressed, or hepato-jugular reflux, 
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has been described as the earliest sign of con- 
gestive heart failure, particularly in patients with 
emphysema. This investigation was undertaken 
in order to test this claim. 

The effects of the application of a weight 
to the abdomen on the intrathoracic (esophageal) 
and intra-abdominal (intragastric) pressures, 
measured with capacitance manometers, and on 
the chest circumference, measured from a mercury 
filled stethograph, were recorded continuously in 
normal subjects and patients with emphysema. 
In a separate experiment the effects of such 
abdominal compression on the central venous 
and intrathoracic pressures, and on the algebraic 
sum of these (filling pressure), were recorded in 
normal subjects and in patients with heart 
disease 


In all subjects the intra-abdominal pressure 
rose during the test of hepato-jugular reflux. In 
normal subjects the mean intrathoracic pressure 
usually remained unchanged, the elevation of the 
diaphragm being compensated for by a mean 
increase in chest circumference. Patients with 
emphysema were deprived of this form of com- 
pensation, and the intrathoracic pressure rose. 
In the normal, if the subject resisted the weight 
there was a descent of the diaphragm and a fall 
in intrathoracic pressure. 

A rise in filling pressure occurred during 
the test in all subjects. It was greatest in those 
with heart failure. The difference was quantita- 
tive rather than qualitative. The effect on central 
venous pressure, and jugular venous pressure, 
was determined partly by simultaneous changes 
in intrathoracic pressure. 

The demonstration of hepato-jugular reflux 
indicates decisively that a pulsation in the neck 
is venous and not arterial. It is lack of knowledge 
of simultaneous intrathoracic pressure change 
that prevents the maneuver from being a reliable 
indication of cardiac failure. This defect is par- 
ticularly important in emphysema. 


Physical and Biologic Factors in Impedance 
Plethysmography 


By Samuel R. Powers, Jr. and Charles Schaffer. 
Departments of Experimental Surgery and 
Medical Electronics, Albany Medical College 
of Union University. (Aided by a grant from 
the United States Air Force.) 


There are several theoretical and practical 
objections to the measurement of peripheral blood 
flow by mechanical plethysmographic technics. 
Among these are (1) difficulty in obtaining an 
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adequate seal at the points where the extremety 
enters and leaves the plethysmograph chamber; 
(2) difficulty in obtaining accurate sensitivity 
and frequency response; and (3) theoretical ob- 
jections to the use of venous occlusion. The im- 
pedance plethysmograph offers the possibility of 
obviating the need for an airtight seal and pro- 
vides virtually unlimited sensitivity and frequency 
response. A new type of impedance plethysmo- 
graph has been designed, using a radio frequency 
bridge as the measuring element and highly tuned 
circuits for detection and amplification. 

Studies on mechanical models have shown 
that the instrument will accurately measure re- 
sistive changes, and that these resistive differ- 
ences are linearly related to actual volume 
change. The effect of changes in blood velocity 
on conductivity has been studied in a mechanical 
model under conditions of pulsatile flow and is 
not significant. 

Similar studies have been carried out on the 
isolated hind limb of the dog and have shown 
that small changes in volume can be accurately 
determined under conditions of both static and 
pulsatile flow. The magnitude of the impedance 
changes which result from factors other than 
resistance change has also been studied and 
found to be a function of the frequency of the 
current used. Finally, a method has been de- 
veloped for calulating blood flow from individual 
volume pulses without venous occlusion, and 
these values have been compared with the flow 
determined by venous out-flow methods utilizing 
the isolated hind limb of the dog. Correlation 
with directly measured flow is uniformly within 
10%. 


Morphologic Effects of Serotonin: Relation to 
Cardiac Lesions of the Carcinoid Syndrome 


By Richard A. MacDonald, Stanley L. Robbins 
and G. Kenneth Mallory. Mallory Institute of 
Pathology, Boston. City Hopital, and the De- 
partments of Pathology of Harvard Medical 
School, Boston University School of Medicine 
and Tufts University School of Medicine. 
(Aided by Grants from the American Heart 
Association and the Boston Chapter of the 
Massachusetts Heart Association.) 


In 1953 an association was described be- 
tween metastatic carcinoid tumor of the gastro- 
intestinal tract and acquired cardiac lesions 
affecting the pulmonic and tricuspid valves. 
Serotonin (5-hydroxytryptamine) has since been 
assumed to cause the cardiac lesions because 


serotonin has been found in carcinoid tumor 
tissue, and because patients with the carcinoid 
syndrome have large quantities of serotonin or 
related substances in their blood and urine. In 
the present experiment an attempt was made to 
study the role of serotonin in causing cardiac 
and other morphologic lesions in rats. Fatty liver 
was also produced in a group of test animals 
because patients with carcinoid valvular lesions 
have invariably had liver metastases and because 
we had previously noted a possible association 
between fatty liver and the development of 
cardiac lesions in patients with the carcinoid 
syndrome. 

Serotonin creatinine sulphate was adminis- 
tered subcutaneously to adult rats for 353 con- 
secutive days in 8 mg. quantities given twice 
daily. The largest total amount received by each 
animal was 5434 mg. Autopsies were performed 
at intervals in order to study the pathogenesis 
of the resulting lesions. Cardiac valvular changes 
did not result. The lesions observed were necrosis 
of the tips of the tail and of the digits, opacities 
of the lens of the eyes, and a marked acceleration 
and increased severity of renal tubular lesions 
resembling those occurring in animals fed a 
choline deficient diet alone. Occasional animals 
had renal cortical scars. 

It is considered likely that all of the lesions 
observed were the result of vasoconstrictive and 
ischemic effects of serotonin. Whether serotonin 
is responsible for the valvular changes associated 
with carcinoid tumor remains as yet unproven; 
other factors should be considered. If serotonin 
or a related substance causes cardiac lesions, it 
is possible that it does so by an ischemic effect 
on cardiac valves. 


Observations on Some Serum Components in 
Mothers and Their Newborn Infants 


By David F. Brown, Joseph T. Doyle, Edward 
Gillie and Robert B. McGandy. Cardiovascular 
Health Center and the Department of Medi- 
cine, Albany Medical College, Albany, New 
York. 


Serum was obtained from 50 infants at 
birth (cord blood) and from their mothers at 
term. Levels of total protein, al, a2, B and 
y globulins, a and 8 lipoproteins, total lipids, 
and total cholesterols were measured. In infants 
total proteins were lower, albumin levels were 
higher, and y globulin levels tended to be equal 
in comparison with maternal levels. It followed 
that the lowered total globulin levels in infants 
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must be due to lowered levels of one or more 
of the remaining globulin fractions. Analysis re- 
vealed that al, a2, and f globulins in infants 
were all lower. Total lipids and a and 8 lipo- 
proteins were lower in the infants. However, a 
lipoprotein formed a greater percentage of total 
lipoprotein in the infants than in the mothers. 
Total lipid and lipoprotein determinations car- 
ried out on twenty of the same infants four days 
after birth revealed absolute increases over birth 
levels. Percentage a lipoprotein was lower at 
four days than at birth. Infant cholesterol levels 
at birth were approximately one-third maternal 
levels. 

It is possible that the differences in levels 
that exist on both sides of the placenta reflect 
both molecular size and shape of the substances 


concerned. A large globulin molecule, for exam- 
ple, 8 lipoprotein (M.W. 1,300,000) may pass 
across the placental barrier less readily than the 
smaller albumin molecule (M.W. 66,500). The 
higher albumin levels in infants may indicate a 
compensatory mechanism to maintain oncotic 
pressure in the presence of low total globulins. 
As the majority of serum cholesterol is bound 
with 8 lipoprotein, it follows that one would 
expect the lower cholesterol levels that were 
found in infants. 

Comparison of immunochemically deter- 
mined y globulin levels in breast-fed four-day- 
old infants with levels in four-day-old artificially 
fed infants showed no significant difference. This 
suggests that colostrum makes no significant con- 
tribution to the infant's y globulin supply. 


ENDOCRINES AND METABOLISM 


The Role of Thyroxine-Binding Interactions in 
the Thyroidal Release of Hormone 


By J. Thomas Dowling, Sidney H. Ingbar and 
Norbert Freinkel. Thorndike Memorial Labo- 
ratory, Second and Fourth (Harvard) Medical 
Services, Boston City Hospital and the De- 
partment of Medicine, Harvard Medical School, 
Boston and Howard Hughes Medical Institute. 


Although the majority of intrathyroidal 
thyroxine is found in thyroglobulin in peptide 
linkage, “free” or butanol-soluble thyroxine has 
also been demonstrated in concentrations far ex- 
ceeding those found in the plasma. Free thyroxine 
is presumably derived from proteolysis of thyro- 
globulin, and has heretofore been considered to 
be available to the circulation by passive diffusion. 

In vitro evidence from this laboratory in- 
dicates that thyroglobulin avidly binds thyroxine 
in a butanol-dissociable link. It has been postu- 
lated that thyroid/plasma gradients for butanol- 
soluble thyroxine may be conditioned by a 
binding equilibrium between thyroglobulin and 
the specific thyroxine-binding protein of plasma 
(TBP). Theoretically, then, increased concen- 
trations of TBP should alter the thyroid/plasma 
gradient in favor of the extracellular phase, and 
might secondarily augment thyroidal release of 
hormone, unless proteolysis were rate-limiting. 

To test this hypothesis, hypophyseal elabora- 
tion of TSH was suppressed by triiodothlyronine 
in 4 subjects previously given a tracer dose of 
[181, This served to eliminate the pituitary as 


a mediator of subsequent changes. Rates of re- 
lease of glandular radio activity were measured 
before, during, and after augmentation of TBP 
concentrations induced by diethylstilbestrol. Con- 
comitant with augmentation of TBP, there oc- 
curred a two- to fourfold acceleration of glan- 
dular release rate, increased urinary excretion of 
both stable and radioactive iodine, and retarda- 
tion of the decline in serum hormone concen- 
tration. 

Sera obtained during estrogen therapy failed 
to accelerate the proteolysis of thyroglobulin in 
vitro, but such sera abstracted increased quan- 
tities of butanol-soluble thyroxine from solutions 
of thyroglobulin during equilibrium dialysis. 

These data support the initial hypothesis 
concerning the static distribution of butanol- 
soluble thyroxine between the thyroid and the 
plasma, and suggest that such binding inter- 
actions may influence the rate of turnover of 
hormone within the gland. It is apparent, how- 
ever, that a direct effect of estrogens on glandular 
proteolytic activity in vivo cannot be excluded. 


The Metabolic Fate of I'*!-Labeled Thyroxine 
and Triiodothyronine in Man 


By Walter L. Arons and Robert O. Gorson. De- 
partments of Medicine and Radiology, Hospital 
of the University of Pennsylvania, Philadelphia. 


Tracer amounts of I'*!-tagged thyroxine and | 
3:5:3’ triiodothyronine have been administered 
intravenously to two subjects each. Plasma and 
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urine samples were then collected at 1, 3, 5, 24 
and 48 hour intervals. The metabolic fate of 
thyroxine and triiodothyronine was followed in 
these patients by paper chromatographic separa- 
tion of the iodine containing substances (mono 
and diiodotyrosine, thyroxine, 3:5:3’ triiodo- 
thyronine, 3:3’ diiodothyronine, 3:3’:5’ triiodo- 
thyronine and the acetic and propionic acid 
analogs of 3:5:3’ triiodothyronine and thyroxine) 
in the plasma and urine samples. The labeled 
thyroxine was administered to two euthyroid 
subjects. Chromatographic data suggested con- 
version of thyroxine to small amounts of 3:5:3’ 
triiodothyronine or to deaminated analogs of 
thyroxine in the 1 to 48 hour samples. Radio- 
activity in the urine was confined to the inorganic 
iodide and thyroxine carrier sites. Ten to 20% 
of the injected radioactivity was excreted in the 
urine in 48 hours. After the infusion of tagged 
3:5:3’ triiodothyronine to one euthyroid and one 
hypopituitary subject, the plasma radioactivity 
was confined chiefly to the triiodothyronine area 
and to a slight extent in the iodide area. No 
metabolites of triiodothyronine could be detected 
in blood or urine in these two patients. Twenty 
to 30% of the injected radioactivity was excreted 
in the urine in 48 hours. These preliminary data 
would indicate that metabolites of thyroxine and 
3:5:3’ triiodothyronine are present, if at all, in 
very small amounts in plasma and urine of man. 


Phosphaturesis—a Direct Renal Effect 
of Triiodothyronine 


By William R. Beisel, Charles J. Zerzan, Milton 
E. Rubini and William B. Blythe. Department 
of Metabolism, Division of Medicine, Walter 
Reed Army Institute of Research, Washington, 
D.C. 


Negative calcium and phosphorus balances 
with associated skeletal lesions may occur in hy- 
perthyroid patients. The mechanism by which 
excessive thyroid hormone influences mineral 
metabolism remains unclear. A possible direct 
renal effect of thyroid hormone on calcium and 
phosphorus excretion was investigated. 

Ts; (3,5,3’ l-triiodothyronine) was given in- 
travenously in a 1.0 mg. dose to hydrated normal 
female dogs, anesthetized with Nembutal. Serum 
and urinary calcium, phosphorus, and magnesium 
were determined in successive 30-minute periods 
for 444 hours thereafter. 

In contrast to control dogs given a placebo 
injection, a pronounced rise in urinary phos- 
phorus regularly followed T, administration. 


Phosphaturesis began within two hours and 
progressed to more than double control values. 
Renal clearance of phosphorus increased, and 
tubular reabsorption fell to a mean of 68% of 
the filtered phosphorus load. Serum phosphorus, 
calcium, and magnesium showed no significant 
change. Hypercalcuria did not occur; rather, cal- 
cium excretion declined in all dogs. Magnesium 
excretion also showed a gradual decline. Glomer- 
ular filtration (exogenous creatinine clearance) 
was unaltered. 

Ts; administration caused a phosphaturesis, 
seemingly independent of parathyroid activity, as 
suggested by a similar response in dogs with 
surgically absent parathyroid glands. 

The additional phosphate excreted is un- 
accompanied by a rise in urinary nitrogen, and 
thus appears not to have been derived from cell 
breakdown. 

The data are compatible with the thesis that 
thyroid hormones, by leading to an uncoupling of 
oxidative phosphorylation at the mitochondrial 
level, may induce an accumulation of inorganic 
phosphate within renal tubular cells. An increased 
inorganic phosphate content of tubular cells could 
cause them to reabsorb less of the filtered phos- 
phorus load, thus leading to phosphaturesis. 


Evidence for Local Effect of Insulin on Uptake 
of Glucose by Peripheral Tissues in Man 


By Harold W. Schnaper and Edward D. Freis. 
Mt. Alto V. A. Hospital, Washington, D. C. 


An experimental technic has been developed 
in this laboratory for determining the pattern of 
transcapillary exchange of any tracer substance 
in the forearm capillary bed. More recently, the 
characteristics of the curves obtained by measur- 
ing the venous washout of the injected materials 
have been shown to distinguish between extra- 
cellularly distributed substances, e.g., thiocyanate, 
and intracellularly distributed substances, e.g., 
potassium and methionine. 

This technic was applied to the study of the 
local effect of insulin in the forearm in 6 normal 
subjects using T-1824 as the intravascular refer- 
ence, SCN as the extravascular substance, and 
uniformly tagged C'* glucose as the test sub- 
stance. Following the control, a total of 6 units 
of crystalline zinc insulin was injected into the 
brachial artery, after which the transcapillary 
exchange patterns were redetermined. 

In every case, before insulin the pattern of 
C* glucose transcapillary exchange resembled 
that of the extracellular substance, thiocyanate. 
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Following insulin, the pattern reverted to that of 
an intracellular substance while the thiocyanate 
curve retained its control shape. 

Repetition of the procedure with injection of 
the same insulin dosage into the contralateral 
brachial artery resulted in no difference between 
the pre- and postinsulin glucose washout. 

These studies demonstrate in humans that 
insulin by local action effects a shift in glucose 
into the cells of peripheral tissues. 


The Significance of Circulating Antibodies 
to Insulin 


By N. Kalant and C. L. Gomberg. Department 
of Investigative Medicine, McGill University 
and Research Laboratory, Jewish General Hos- 
pital, Montreal. 


Two abnormalities are demonstrable in the 
serum of patients previously treated with insulin. 
Following an injection of [*%1-labeled insulin, 
(a) association of the labeled material with 
cific globulins on electrophoresis and (b) delayed 
disappearance of the radioactivity from the cir- 
culation take place. It has been hypothesized 
that repeated administration of insulin results 
in the formation of specific antibodies which 
migrate electrophoretically as globulins; injected 
insulin then becomes attached to the circulating 
antibody and is retained in the plasma instead of 
undergoing its usual course of degradation. Fur- 
thermore, since insulin must be in contact with 
tissue cells to exert its biological effect, binding 
to the antibody would reduce this effect and 
result in insulin unresponsiveness. Experiments 
have been performed to test this hypothesis and 
to determine the clinical significance of such a 
mechanism. 

The effect of insulin on the half-life of blood 
glucose was measured as an index of insulin re- 
sponsiveness in two groups of diabetic subjects, 
one treated with diet alone, the other with diet 
plus insulin; the latter group showed the ex- 
pected serum abnormalities. There was no clear- 
cut difference in insulin effect between the two 
groups. In order to avoid some of the variables 
inherent in the study of human subjects we 
studied a group of nondiabetic rabbits using 
intravenous insulin sensitivity tests before and 
after immunization with insulin. They also 
showed the serum changes but had an increased 
response to insulin in that the hypoglycemia was 
of normal degree but of longer duration. These 
results do not support the concept that insulin 
was inactivated by binding to antibodies. 


A second group of rabbits was infused with 
globulin obtained from insulin-treated diabetic 
subjects; these animals demonstrated binding of 
insulin to the globulin, but a normal rate of dis- 
appearance of insulin from the circulation. These 
findings indicate that binding to antibody in 
serum globulin is not responsible for the delayed 
disappearance of insulin from the circulation. 

It appears likely that antibodies present in 
the serum of the ordinary diabetic are not a 
significant factor in determining insulin re- 
sponsiveness. 


Normal Adrenal Responsiveness in 
“Withdrawal Hypoadrenalism” 


By Philip K. Bondy, Dorothy Hollingsworth, 
Nicholas D. D’Esopo and G. Virginia Upton. 
Department of Internal Medicine, Yale Uni- 
versity School of Medicine and Pulmonary 
Disease Unit, West Haven V. A. Hospital. 


Eight patients with advanced tuberculosis 
were treated with prednisone (30 mg. daily) and 
zinc corticotropin (40 units every other day) for 
five to six months for far advanced bilateral pul- 
monary tuberculosis. All patients also received 
antituberculous drugs. The response of plasma 
cortisol to a standard intravenous corticotropin 
stimulus (25 units/5 hours) was tested before 
steroid treatment, after six weeks of treatment 
and after withdrawal. Before treatment, half the 
patients had elevated cortisol levels (over 15 
xg-/100 ml.), but their response to corticotropin 
was normal. During treatment all patients had 
lower initial plasma cortisol concentrations 
(p < .01), but the rise after corticotropin was 
unaltered, probably because the adrenal had 
been supported by zinc corticotropin during the 
period of treatment. All patients developed se- 
vere Cushing’s syndrome while receiving steroids. 
During withdrawal all patients developed an- 
orexia and weakness of varying severity, while 
some complained of nausea, myalgia, anthralgia, 
and scaling of the skin. These symptoms could 
invariably be relieved by re-instituting predni- 
sone. At a time when “withdrawal” symptoms 
were at their height, the plasma cortisol was not 
reduced (mean 14.2 ng./100 ml. vs. 15.6 pg./100 
ml. before treatment) and the response to corti- 
cotropin was normal (mean concentration after 
ACTH 31.2 yg./100 ml. vs. 32.9 yg./100 ml. 
before steroids were started). In four out of five 
cases, ACTH response was greater during the 
withdrawal period than during treatment. 

Since there was no lack of circulating corti- 
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sol, and no failure of adrenal response to ACTH 
during the period of withdrawal symptoms, it is 
concluded that these symptoms do not reflect 
adrenal atrophy. It seems possible that there may 
be a deficiency in release of endogenous cortico- 
tropin in this period, but this has not been studied 
directly as yet. 


The Effect of Cortisone and Meticorten on 
Albumin ['*! Metabolism 


By M. A. Rothschild, S. S. Schreiber, M. Oratz 
and H. L. McGee. Radioisotope Service, V. A. 
Hospital and Department of Medicine, New 
York University College of Medicine, New 
York. 


Adrenal cortical hormones influence the rate 
of nitrogen loss in the tissues and plasma. An 
excess of these hormones is considered to be 
mainly catabolic. The present study was under- 
taken to evaluate the influence of cortisone and 
meticorten on the synthesis and degradation of 
albumin. Pooled human serum albumin and rab- 
bit serum albumin labeled with I/*! were used in 
these studies. Seven female rabbits were treated 
with cortisone acetate after an appropriate con- 
trol period. The hormone was employed as a 
single daily injection of 142 to 3 mg./Kg. body 
weight over a period of 21 to 35 days. Metabolic 
observations were confined to 10 to 17 days. 
Serum albumin concentration fell during drug 
administration from a mean of 4.38 Gm.% to 
a mean of 3.73 Gm.%. Albumin degradation 
increased during this period from a mean value 
of 1.4 Gm./day to a mean value of 2.4 Gm./day. 
The synthesis of albumin at an increased rate 
was able to compensate for about 95% of this 
enhanced albumin degradation. The difference 
in the amount of albumin degraded and synthe- 
sized led to a net decrease in total exchangeable 
albumin of only about 5%. 

Five human subjects were studied in similar 
fashion, meticorten in doses of 10 mg. being 
employed three times daily. Four of the five 
subjects were patients with arthritis who showed 
an albumin degradation increase from a mean of 
13.9 Gm./day to a mean of 17.7 Gm./day. Al- 
bumin synthesis increased to provide between 
26% to 55% of the excess albumin degraded. 
In one subject with a syndrome of remitting fever, 
joint and muscle pain, leukopenia and elevated 
sedimentation rate, meticorten administration pro- 
duced no significant alteration in the increased 
albumin turnover of a control period. 

These results suggest that the adrenocortical 


steroid hormones influence total albumin metab- 
olism. An increased rate of albumin synthesis 
has been demonstrated during steroid adminis- 
tration. Steroid hormones appear to influence the 
rate of albumin synthesis as significantly as they 
influence the rate of destruction of this serum 
protein. 


“Primary Aldosteronism” with Edema 


By Ralph S. Goldsmith, Frederic C. Bartter, Paul 
J. Rosch, William H. Meroney and Euclid G. 
Herndon, Jr. Department of Metabolism, Di- 
vision of Medicine, Walter Reed Army Insti- 
tute of Research, Department of Medicine, 
Walter Reed Army Hospital, Washington, D. C. 
and National Heart Institute, National Insti- 
tutes of Health, Bethesda, Md. 


This report concerns a patient who had fea- 
tures of primary aldosteronism, secondary al- 
dosteronism, and “sodium-losing nephropathy.” 

Hypertension, alkalosis, hypokalemia, and 
hypernatremia suggested primary aldosteronism; 
prominent, persistent edema suggested secondary 
aldosteronism; obligatory urinary sodium loss sug- 
gested a renal lesion. 

Supporting the diagnosis of primary aldos- 
teronism were apparent spontaneous fluctuations 
of activity, normal renal function except for de- 
fective concentrating ability, the production of 
hypokalemic alkalosis upon salt loading, and con- 
tinued high urinary sodium-retaining activity 
(that of about 60 yg. of aldosterone a day) on 
a high sodium intake. Diffuse dependent edema 
(with normal venous pressures), cardiomegaly, 
and sustained positive sodium balance on a high 
sodium intake supported a diagnosis of second- 
ary aldosteronism. Lastly, persistent negative. 
sodium balance on a low salt diet supported the 
diagnosis of primary renal disease. 

Inulin and p-aminohippurate clearances were 
normal, TcH,O was low (3 cc./min.). Urinary 
17-hydroxycorticoids, 17-ketosteroids, and re- 
sponse to ACTH were normal. 

Sodium and potassium balance showed three 
patterns. (1) With constant potassium intake 
(53 mEq./day) and controlled alterations in 
sodium intake (9, 37, 100, and 200 mEq./day), 
urinary potassium closely paralleled urinary so- 
dium. (2) When sodium intake was 100 mEq./ 
day, there was markedly positive sodium balance 
with little potassium loss; when it was 200 
mEq./day, there was comparable sodium reten- 
tion but with considerable potassium loss. (3) 
When potassium intake was increased to 135 
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mEq./day (Na intake 14 mEq./day) there was 
retention of 450 mEq. of potassium, and loss of 
an equivalent amount of sodium as body weight 
fell by 3 Kg. and the blood pressure fell to normal. 

A left adrenal cortical adenoma was re- 
moved, with subsequent disappearance of edema, 
cardiomegaly, and hypertension. Obligatory ur- 
inary sodium loss on a low salt intake persisted 
immediately postoperatively, despite histological- 
ly normal kidneys and right adrenal gland. 


Further Studies on Urinary Aldosterone in 
Hypertensive Cardiovascular Diseases 


By Jacques Genest, Erich Koiw, Wojciech Nowa- 
czynski and Gilles Leboeuf. Clinical Research 
Department, Hotel-Dieu Hospital, Montreal. 


Thirty-three urinary aldosterone determina- 
tions were performed in normal subjects with the 
use of a new chemical method previously de- 
scribed. The mean excretion was 3.6 yg./day 
with a range of 1 to 9.5 yg./day. Forty-six 
urinary aldosterone determinations were per- 
formed in 34 patients with essential, renal and 
malignant hypertension. The mean excretion in 
these three groups was twice the normal mean. 
50 to 60% of these patients had urinary aldos- 
terone which was higher than normal or in the 
higher limits of the normal range. In addition, 
17 determinations were performed in eight pa- 
tients with coarctation of the aorta, Cushing's 
disease, pheochromocytoma, and primary aldos- 
teronism. In some cases, the same patients were 
restudied following surgery. 

Urinary aldosterone excretion was deter- 
mined in a normal subject on usual activities and 
self-selected diet for two consecutive days in 
June 1956 and for nine consecutive days in No- 
vember 1956. The aldosterone excretion re- 
mained fairly constant between 1.3 to 6.5 yg./day 
despite variations in urinary sodium of from 66 
to 386 mEq./day. On the other hand, a patient 
with asymptomatic benign essential hypertension 
was studied for five consecutive days and the 
aldosterone excretion was 7, 15.7, 3.6, 9.3 and 
14 Mg./day with a urinary sodium of between 
150 and 170 mEq./day. In all the patients and 
normal subjects studied on a self-selected diet, 
no correlation could be observed between the 
aldosterone excretion and the sodium intake (as 
reflected by the urinary sodium which varied be- 
tween 50 and 400 mEq./day or with the urinary 
Na/K or K/Na ratios. These findings bring addi- 
tional evidence for a mineralo-corticoid disturb- 


ance of the adrenals in human hypertension. 


They also show that the sodium intake has little 
effect on aldosterone excretion unless it is re- 
stricted below 40 mEq./day. 


Adrenalectomy and Hepatic Metabolism ; 


By William W. Winternitz. Department of Phys- 
iology, Yale University School of Medicine, 
New Haven. 


Previous studies using epinephrine as a car- 
bohydrate mobilizing agent have shown an in- 
creased disappearance of carbohydiate in the 
adrenalectomized rat when compared to normal 
controls. This is coupled with an increased R.Q. 
and increased expired CO, concentration follow- 
ing the administration of 2-C'* pyruvate as a 
tracer. Evisceration eliminated the discrepancy 
in carbohydrate loss, suggesting that the liver is 
the major site of the adrenal cortical control of 
carbohydrate metabolism. 

In vitro studies have shown a higher oxygen 
consumption by the liver slices of adrenalectom- 
ized rats than by those of normal animals. This 
was not true of their respective diaphragms. The 
R.Q. of adrenalectomized liver slices was often 
but not consistently elevated beyond that of con- 
trols. 

Glucose uptake was consistently greater by 


liver slices from adrenalectomized rats than by | 


those from normal animals. Fructose was taken 
up at a rapid and equal rate by both types of 
liver slice, but in the case of the normal liver 
the fructose was rapidly converted to glucose 
and excreted into the medium while the adren- 
alectomized liver tended to retain the fructose 
within the tissue slice. These findings support 
the concept that the liver is an important site of 
action for the control of carbohydrate metabolism 
by the adrenal cortical hormones. 


Tissue Distribution and Plasma Disappearance 
of Intravenously Administered Isotopic 
Magnesium 


By Warren Glaser, Audrey Jones and J. Leonard 
Brandt. Department of Medicine, State Uni- 
versity of N.Y. College of Medicine, New York. 


The importance of various metals in meta- 
bolic processes has received increasing attention 


in recent years. The evidence for abnormal mag- | 


nesium metabolism in various disease states 
prompted our interest in this metal. With the 
availability of an isotope of magnesium of suit- 
able half life and physical characteristics this | 
study was undertaken. 
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Magnesium-28 with a 21.3 hour half life 
and decaying by beta and gamma emission was 
injected intravenously into normal mongrel dogs. 
Dosage ranged from 1.5 to 4.5 we./Kg. with a 
specific activity of not less than 500 ye./Gm. 
stable magnesium. Blood samples were obtained 
at appropriate intervals up to three hours and 
again at 24 hours to characterize the plasma dis- 
appearance curve. Urines were collected periodi- 
cally. 

‘ee dogs were sacrificed at 24 hours after 
injection; two at 48 hours; one at 10 and one at 
60 minutes. Autopsies were performed immedi- 
ately after the death of the animals. Tissues were 
weighed and dried to constant weight. Aliquots 


were counted in a Nal (Th) well scintillation 
crystal. The amount of Mg?® is expressed as 
pe./ml. or Gm. dried tissue. The differential 
absorption ratios were determined per gram wet 
weight. 

The concentrations of Mg?® were found to 
be highest in the heart at all periods, followed 
by kidney, liver and pancreas. To rule out blood 
flow or muscular contraction as contributory to 
the noted heart concentration, skeletal muscle was 
made to contract at the same rate as the myo- 
cardium. Analyses of this skeletal muscle and 
its control showed activities of one-third that 
found in the heart. Bone did not show any signifi- 
cant uptake in the periods studied. 


ENZYMES 


Serum Transaminse Activity as a Diagnostic 
Aid in Neonatal Icterus 


By Simon Kove, Stanley Goldstein and Felix 
Wréblewski. Department of Pediatrics, New 
York University College of Medicine, Children’s 
Medical Service, Bellevue Hospital, and Di- 
vision of Enzyme Studies of Sloan-Kettering 
Institute and Department of Medicine of Me- 
morial Center for Cancer and Allied Diseases, 
New York. 


In the neonatal period, icterus of unknown 
origin often presents a difficult problem in etio- 
logic diagnosis. Since measurement of serum 
transaminase activity has proven of value in the 
diagnosis of liver disease in adults, it was felt 
that application of this technic to the infant with 
neonatal jaundice could be a diagnostic aid. 

Because little information was available rela- 
tive to serum transaminase activity for this time 
of life, it was first necessary to establish the 
normal range of serum enzyme activity for the 
neonatal period. Studies were therefore made 
of enzyme activity of glutamic-oxaloacetic trans- 
aminase (GO-T) and glutamic-pyruvic transa- 
minase (GP-T) in serum in 63 normal newborn 
infants for the first week of life. The range of 
activity was found to be somewhat greater than 
that of adults, in whom levels of serum enzyme 
activity of 5 to 45 units are considered normal. 
The range of activity for GO-T was found to 
be 13 to 120 units. That for GP-T was 12 to 
90 units. 

In physiologic jaundice of the newborn the 
degree of hyperbilirubinemia, regardless of sever- 


ity, did not affect the activity of either serum 
enzyme. 

From studies of a limited number of infants 
with neonatal jaundice caused by pathologic con- 
ditions, characteristic patterns of serum enzyme 
activity appeared to emerge for each of the varied 
causes of icterus. 

In neonatal jaundice associated with infec- 
tion, serum GO-T and GP-T activity remained 
within the normal neonatal physiologic range. 

In icterus resulting from hemolytic disease 
of the newborn, varying in degree from mild to 
severe, normal neonatal physiologic levels of se- 
rum enzyme activity were maintained. However, 
in an acute fulminant form of the disease the 
serum GO-T activity alone was increased tempo- 
rarily up to a level of approximately 300 units. 

The enzymatic course in neonatal biliary. 
obstruction was studied in a newborn with the 
inspissated bile syndrome and in two infants with 
congenital extrahepatic biliary obstruction (agen- 
esis of bile ducts). It was found that in both 
conditions the enzyme activity rose progressively 
to a peak level below 800 units. It then leveled 
off to a lower range, although still elevated. In 
the inspissated bile syndrome the progressive in- 
crease in enzyme activity began abruptly in the 
early neonatal period. In contrast, in the con- 
genital extrahepatic type of biliary obstruction, 
the increase in activity was initiated later in the 
neonatal period. 

In the infant with acute neonatal hepatitis 
(probably serum type) the enzymatic pattern 
was characterized by a sharp increase in enzyme 
activity during the stage of increasing hyper- 
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bilirubinemia, and a rapid decrease thereafter. 
Despite the extreme increases of the clinical 
manifestations, the peak activity for one of the 
serum enzymes (GO-T) was higher (well 
above 800 units) than that in neonatal jaundice 
of any other etiology studied. 

From these preliminary observations it would 
appear that in neonatal jaundice serial measure- 
ment of serum transaminase activity may be of 
significant value in etiologic diagnosis, and may 
aid in determination of prognosis and definitive 


therapy. 


The Clinical Significance of Alterations in Lactic 
Dehydrogenase Activity of Body Fluids 


By Felix Wréblewski. Division of Enzyme and 
Metabolic Studies, Sloan-Kettering Institute 
and Department of Medicine, Memorial Center 
for Cancer and Allied Diseases, New York. 


Lactic dehydrogenase (LD) activity is pres- 
ent in plasma, serum, serous effusion and cere- 
brospinal fluid. The normal range of serum LD 
is from 200 to 680 units per ml.; cerebrospinal 
fluid LD normally is 40 units per ml. or less and 
bears no direct relationship to serum LD. Serous 
effusions free of neoplastic tissue have LD activity 
less than serum LD obtained from the same indi- 
vidual; serous fluids bathing malignant cells have 
LD activity greater than the corresponding se- 
rum LD. Serum LD is altered by various disease 
states including myocardial infarction, acute 
hemolytic episodes, myelogenous leukemia, dis- 
seminated lymphomata and carcinomata, perni- 
cious anemia and skeletal muscular diseases. Cere- 
brospinal fluid is increased above normal range 
by secondary central nervous system lymphoma, 
leukemia, and carcinoma, by acute meningitis, 
and by subarachnoid hemorrhage. 

Several different and distinct mechanisms 


account for alterations in LD activity of body 
fluids. Correlation of alterations of LD in body 
fluids with clinical setting and data contributes 
to diagnostic differentiation and facilitates follow- 
ing the course of certain disease states. 


The Significance of Alterations in Glutathione 
Reductase Activity of Serum and Other Body 
Fluids 


By Carlos Manso and Felix Wréblewski. Division 
of Enzyme and Metabolic Studies, Sloan- 
Kettering Institute and Department of Medi- 
cine, Memorial Center for Allied Diseases, New 
York. 


The enzyme, glutathione reductase, was 
found to occur in the sera of normal individuals 
and in the sera of several animal species. A 
spectrophotometric method based on the reduc- 
tion of oxidized glutathione with dihydrotri- 
phosphopyridine nucleotide was employed for the 
enzyme assay. 

Normal human sera have a mean activity of 
40 — 15 units. Abnormally increased serum ac- 
tivity 14% to 10 times normal was found in sera 
of patients with acute hepatitis and in the sera 
of patients with several types of carcinoma but 
not in individuals with lymphomata or sarcomata. 
Carcinomas implanted into mice resulted in in- 
creased glutathione reductase activity of the 
mouse sera; concomitantly, it was noted that the 
tumor tissue homogenates had an abundance of 
the same enzyme. 

Human pleural and peritoneal effusions usu- 
ally have glutathione reductase activity lower 
than the serum of the same individual unless the 
serous effusion contains malignant cells, in which 
case there is a 14% to 10 fold increase in enzyme 
activity. 


GASTROINTESTINAL SYSTEM 


The Pathophysiology of Diffuse 
Esophageal Spasm 


By Philip Kramer and Bertram Fleshler. Evans 
Memorial, Massachusetts Memorial Hospitals 
and Department of Medicine, Boston Univer- 
sity School of Medicine, Boston. 


Localized, nonprogressive waves called ter- 
tiary contractions and other bizarre radiologic 
abnormalities of the esophagus such as “spastic 


pseudodiverticulosis,” “corkscrew esophagus,” etc. 
may occur in older patients. These may be as- 
sociated with dysphagia and substernal pain. The 


interrelationship of these disorders and the mech- | 


anism of their production were investigated in 
20 patients over 50 by radiologic and balloon- 
kymographic technics. 

In six symptomatic patients the x-ray pat- 
tern changed frequently and unpredictably dis- 
playing the entire gamut of abnormal contrac- 
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tions. One disorder seems to be responsible for 
the varying appearances. The many terms used 
are only descriptive of temporary x-ray pictures. 
Characteristically, the latent period between swal- 
low and esophageal response was abolished, an 
immediate spasmodic contraction occurring re- 
petitively and irregularly in different parts of the 
esophagus. This was confined by simultaneous 
manometric measurements in one patient. Balloon- 
kymography in four showed high resting tone 
and irregular wave patterns. A hypersensitive 
response to Mecholyl (2-6 mg.) with a forceful, 
tetanic contraction occurred in all six cases. Sub- 
sternal pain was noted in three. 

Four patients, without symptoms, had x-ray 
patterns similar to those in the symptomatic 
group. In these, however, the balloon records and 
the Mecholyl responses were normal. Ten asymp- 
tomatic patients with normal x-rays, balloon rec- 
ords and Mecholyl responses served as controls. 

The symptomatic cases appear to be best 
differentiated from asymptomatic ones by a posi- 
tive Mecholyl test. It is possible that the hyper- 
sensitive response to Mecholy] indicates, accord- 
ing to Cannon’s law of denervation, degeneration 
of Auerbach’s plexus in the body of the esopha- 
gus. Although similar mechanism has been pro- 
posed in cardiospasm, the two disorders are read- 
ily differentiated. The conception of diffuse eso- 
phageal spasm presented is that of a neuromus- 
cular disorder with symptomatic and asympto- 
matic form, varying x-ray appearance, and pro- 
gressive degeneration of Auerbach’s plexus as a 
possible underlying mechanism. 


Hazards Attending the Use of 
Esophageal Tamponade 


By Harold O. Conn. Department of Internal Med- 
icine, Yale University School of Medicine, New 
Haven. 


The records of 50 patients in whom the 
Sengstaken-Blakemore balloon was used were 
examined. Nine patients died as a direct conse- 
quence of its use. An equal number experienced 
major nonfatal complications. Only 20% were 
entirely free of potentially fatal difficulties. 

Obstruction of the airway was the most 
serious complication, resulting most commonly 
from regurgitation and bronchial aspiration of 
bloody gastric secretions, with the esophagus oc- 
cluded by the inflated balloons. Asphyxia oc- 
curred due to obstruction of the airway by the 
displaced esophageal balloon. 

The effects of pressure of the tube or its 


balloons were frequently serious. Tears of the 
esophageal mucosa were noted in several patients 
and rupture of the esophagus in one. 

Mest of the difficulties encountered were 
due to improper use of the tube, in turn caused 
by lack of experience with this apparatus. Others 
were caused by mechanical defects and a variety 
of miscellaneous factors. 

The role of esophageal tamponade in the 
control of esophageal hemorrhage was re- 
appraised in view of the high incidence of com- 
plications. 

A plan designed to prevent or anticipate 
these complications was devised. 


The Role of the Adrenal Cortex and Sodium 
in Gastric Secretory Function 


By Basil I. Hirschowitz and William G. Under- 
hill. University of Michigan Medical School, 
Ann Arbor. 


The composition of gastric juice collected 2 
hours after pylorus ligation, the weight and 
pepsinogen content of the excised stomach and 
the blood hematocrit, and plasma pepsinogen and 
sodium concentrations were measured in (a) 8 
normal untreated rats, (b) 21 normal and 10 
adrenalectomized rats given subcutaneous injec- 
tions of 10 ml. of an isotonic solution (0.9% 
NaCl), a hypertonic solution (2.5 and 5% NaCl) 
or a “hypotonic” solution (5% Dextrose), (c) 
18 adrenalectomized rats with and without salt 
supplementation, and (d) 20 rats given ACTH 
for 1 and 3 weeks, respectively. 

Isotonic saline more than doubled the out- 
put of pepsin and of H+ and Cl- ions, while the 
injections of either hyper- or hypotonic solutions 
markedly depressed gastric secretion. 

Adrenalectomy alone reduced the synthesis 
of pepsinogen; the output of pepsin was reduced 
by two-thirds and the output of H+ ions by one- 
half. These effects were grossly exaggerated by 
the superimposition of salt deprivation with a 
reduction of H+ and pepsin output by 95%, 
and of pepsinogen synthesis by 80%. By con- 
trast, ACTH had no significant effects on gastric 
secretion. 

While the output of pepsin was comparable 
in the adrenalectomized rats and in the rats re- 
ceiving hyper- or hypotonic solutions, the reduc- 
tion in the latter groups was due to interference 
with the actual process of secretion, with reten- 
tion of pepsinogen in the mucosa. In the adren- 
alectomized animals, the low output of pepsin 
was not due to interference with secretion, but 
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rather to a gross reduction in the synthesis of 
pepsinogen by the peptic cells. 

It is concluded that the principal role of the 
adrenal cortex in gastric secretory function is a 
trophic one. Some of the effects of adrenal de- 
ficiency might be interpreted as due to a de- 
rangement of sodium metabolism. 


Radiotelemeter Recording of Intraluminal 
Gastrointestinal Pressures 


By John T. Farrar and James S. Bernstein. Medi- 
cal Service, V. A. Hospital, New York, and De- 
partment of Medicine, Cornell University Med- 
ical College. 


Methods which have been used to detect 
and record intraluminal pressures within the gas- 
trointestinal tract in normal human subjects re- 
quire the passage of long tubes through the 
mouth, nose or anus. These methods possess in- 
herent defects which have prevented adequate 
study of small intestinal and colonic motility. 

An ingestible, pressure-sensitive telemeter- 
ing radio capsule has been developed which per- 
mits permanent recording of intraluminal pres- 
sures of the stomach, small intestine and colon 
without apparent disturbance of normal physi- 
ology. The capsule is a rigid, plastic cylinder, 
3.0 cm. long and 1.0 cm. in diameter and con- 
tains a replaceable battery, a frequency-modula- 
tion transistor transmitter and a pressure-sensitive 
diaphragm. Intraluminal pressure on the dia- 
phragm modulates the frequency of the oscilla- 
tions generated by the transmitter. These signals 
are picked up by the antenna of a frequency 
modulation receiver, the signals demodulated and 
the pressures displayed oscilloscopically and re- 
corded permanently on paper. 

The capsule has been swallowed without dif- 
ficulty nine times by seven patients and has 
passed through the gastrointestinal tract without 
discomfort. During the 15-30 hour “life” of the 
battery, the intraluminal pressures may be re- 
corded whenever desired since the radio transmits 
constantly. Gastric, small intestinal and right 
colonic pressures have been recorded under vari- 
ous conditions. The wave forms observed corre- 
spond in frequency and general appearance with 
those recorded by other methods. However, com- 
parable intraluminal pressure records of the distal 
small intestine and right colon have not, to our 
knowledge, been obtained previously. 

The method possesses the following advan- 
tages: (1) The capsule responds accurately to 
frequencies above 10 c.p.s., thereby preserving 


all physiologically significant pressure data. (2) 
It causes no discomfort to the patient. (3) It 
permits prolonged recording of intraluminal pres- 
sures in areas that previously were almost inac- 
cessible. 


Distribution and Concentration of Acid 
Phosphatase in Gastric Mucosa 


By David M. Roseman and Marvin H. Sleisenger. 
New York Hospital-Cornell Medical Center, 
New York. 


The acid phosphatase content of resected 
stomachs was studied histochemically in a va- 
riety of disorders by the azo dye method of Ruten- 
berg and Seligman, using 6-benzoyl-2-acid phos- 
phate as the substrate, the liberated naphthol be- 
ing converted in situ to an insoluble dye. Fresh 
surgical specimens were obtained and fixed in 
10% neutralized formalin for a period of from 
24-72 hours prior to sectioning and staining. Op- 
erative diagnoses were: duodenal ulcer, 6 cases; 
gastric ulcer, 2 cases; gastric carcinoma, 9 cases; 
gastric polyp in a pernicious anemia stomach, 
1 case; hypertrophic gastritis, 1 case. Normal 
gastric mucosa was found to contain a generous 
amount of acid phosphatase and there was no 
significant difference between mucosa of cardia, 
fundus and antrum. The enzyme was consistently 
found in the cytoplasm of the glandular epithel- 
ium, not in the nucleus, and the stain was more 
intense in the lower part of the gastric glands. 
Certain cells in the glands of the fundus stained 
more intensely, and these were thought to be 
parietal cells on the basis of their distribution. 
The submucosal area, blood vessels, fibrous tissue 
and mucus cells took no stain and the surface 
epithelium was relatively scant in acid phos- 
phatase. The acid phosphatase content and dis- 
tribution was similar in stomachs from individuals 
who had duodenal or gastric ulcers, gastritis, 
carcinoma, polyp or pernicious anemia. Carcin- 
oma tissue itself had somewhat less acid phos- 
phatase content than uninvolved sites of the same 
stomach and less than that seen in control gastric 
specimens, a finding which is in contrast to pre- 
vious reports of increased concentration of this 
enzyme in malignant gastrointestinal tissue. 


Duodenal Collections: Quantitative Unreliability 
and a Method of Correction 


By Edwin Englert, Jr., Franz J. Ingelfinger and 
Belton A. Burrows. Massachusetts Memorial 
Hospitals, Boston Veterans Hospital and De- 
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partment of Medicine, Boston University, 
Boston. 


In studying excretion of I'%1-labeled Rose 
Bengal in bile of intact man, the indicator method 
of Hendrix was used to evaluate the quantitative 
collection of duodenal contents by duodenal 
drainage. The contents were collected through 
a tube, 5 mm. in diameter, capable of delivering 
280 ml. water/min. under the pressure applied, 
25 mm. Hg. 

In 19 subjects (ten cholecystectomized), 
bromsulfalein, 50 mg./100 ml. of 0.9% saline 
solution, was delivered at constant rate into the 
first or second part of the duodenum. Duodenal 
contents were aspirated constantly from a point 
3.5 inches distally. At infusion rates of 1.2 — 2.7 
ml./min. for periods of 26 - 273 minutes, mean 
recovery was 31 +16%. Individual 30 minute 
collections within a single study varied widely. 
Before accepting this poor recovery as evidence 
of inadequate collection of natural duodenal con- 
tents, it was necessary to demonstrate satisfactory 
mixing of natural contents and BSP solution 
within a duodenal segment of 3.5 inches. 

In six normal subjects, unstimulated duo- 
denal contents were aspirated, mixed well with 
I'81Jabeled Rose Bengal, and infused into the 
bulbar or descending duodenum at a constant 
rate varying from 0.4 — 3.4 ml./min. BSP was 
infused 3.5 inches distally at rates of 1.3 — 2.7 
ml./min. and duodenal contents were aspirated 
another 1.5 inches distally for 26 — 180 minutes. 
Recoveries of labeled bile and BSP were com- 
pared with known deliveries and with each other. 
Irrespective of total recovery, which varied from 
15 to 85%, recoveries of the two test substances 
were remarkably parallel and differed by less 
than 10%. 

It appears that duodenal collections are 
quantitatively imprecise and vary from time to 
time and subject to subject. Since duodenal mix- 
ing appears to be prompt, however, indicator 
technics are suitable for rough correction of duo- 
denal collections in the basal state. 


A Simple Urinary Test for Estimation of 
Intestinal Fat Absorption 


By Barnett Zumoff, Lee Gillette, John J. Imarisio 
and Leon Hellman. Sloan-Kettering Institute 
for Cancer Research and the Roosevelt Hos- 
pital, New York. 


The use of radioiodine-labeled fat in the in- 
vestigation of malabsorption syndromes has been 


greatly facilitated by the demonstration that a 
single measurement of the cumulative 12-hour 
urinary excretion of radioactivity gives results 
equivalent or superior to those obtained by more 
prolonged and laborious methods. For the pur- 
pose of this study, blood and urine were col- 
lected at two-hour intervals for 12 hours follow- 
ing oral administration of a 50-100 yc. tracer 
dose to 20 normal subjects and patients with 
pancreatic disease or sprue. Blood samples and 
complete urines were subsequently obtained at 
12-hour intervals and quantitative stool collec- 
tions were made for 72 hours. The subjects were 
pretreated with Lugol's solution. 

Measurement of 72-hour fecal excretion of 
radioactivity showed that normal subjects ex- 
creted 0.2-4.4% of the dose (mean 1.2%) 
whereas untreated patients excreted 0.3-54% 
(mean 20.3%). The peak blood values in the 
normal subjects were 2.8-5.9%/L. (mean 3.7% ) 
while the abnormal group only attained values 
of 0.2-3.5% /L. (mean 1.9%). The normal group 
could therefore usually be distinguished from the 
abnormal group by either stool or blood deter- 
minations; but, since the peak blood value oc- 
curred at varying time intervals following the 
dose, no single blood determination would have 
sufficed to separate the groups. However, the 
cumulative 12-hour excretion of radioactivity in 
the urine clearly separated the two groups, with 
10-62% (mean 38%) excreted in normals and 
1.5-26% (mean 14.2%) excreted in the abnor- 
mals. There was no overlap except for one nor- 
mal subject who excreted 10%. Measurement of 
excreted urinary radioactivity at the other time 
intervals failed to provide a clearcut separation. 

These results indicate that the measurement 
of the cumulative 12-hour urinary excretion of 
radioactivity provides data concerning fat ab- 
sorption at least equal to those obtained by pro- 
longed fecal collections or multiple blood anal- 
yses. It is suggested that the I!%! triolein absorp- 
tion test be accordingly modified. 


Simultaneous Blood, Urine and Stool Deter- 
minations Following Administration of Trio- 
lein-I131 


By Martin Lipkin, David H. Law, Charles M. 
Lewis, David V. Becker, and Marvin H. Slei- 
senger. New York Hospital-Cornell Medical 
Center, New York. 


Triolein-I'*1 was given orally in 100 uc. 
doses to normal subjects and patients with mal- 
absorption disorders. The absorption of triolein 
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was studied in terms of rate of appearance of 
radioactivity in the intravascular compartment, 
rate of excretion into the urine, and radioactivity 
present in 72 hour stool specimen. Chemical 
analysis of stool fat of selected patients was also 
performed. Blood volume was determined with 
Evans Blue dye. 

The maximum whole blood values attained 
in normal subjects ranged from 2.4 to 5.0% of 
the administered dose per liter of whole blood 
(mean 3.8, s.d. + 0.09), and in abnormals ranged 
from 0.4 to 4.0% (mean 1.8, s.d. + 1.2). The 
time of appearance of maximum blood values 
was not definitive in separating the two groups. 
Cumulative urine excretions at 4 hours ranged 
from 0 to 18% of the administered dose in nor- 
mals (mean 6.1, s.d. + 5.6) and from 0 to 11% 
in abnormals (mean 3.0, s.d. + 3.4). The 24 
hour cumulative urine excretion ranged from 28 
to 74% (mean 53.4, s.d. + 16.3) in normals, 
and from 6 to 52% (mean 28.1, s.d. + 13.9) in 
abnormals. Seventy-two hour stool excretions 
ranged from 0.5 to 3.0% of the administered dose 
in normals (mean 1.5, s.d. + 1.0) and from 7 
to 60% in abnormals (mean 23.4, s.d. + 19.8). 

The data reveal that the 72 hour stool de- 
termination resulted in the best separation of 
normal subjects from those with malabsorption 
disorders, and appeared to be the most definitive 
measurement made. Maximum blood levels and 
24 hour cumulative urine excretions revealed 
partial separation. Kinetic analysis of the rate 
of urinary excretion was correlated with these 
findings. 


The Effects of Neomycin and Ammonium upon 
Nitrogen Metabolism in Cirrhosis 


By William W. Faloon, Curtis J. Fisher and Kath- 
leen C. Duggan. Department of Medicine, 
State University of New York, Upstate Medical 
Center, Syracuse. 


The demonstration of decreased blood am- 
monium concentrations in cirrhotic patients fol- 
lowing the administration of neomycin orally has 
stimulated further study of its effects upon nitro- 
gen metabolism. 

Nitrogen balance has been studied in 6 pa- 
tients with cirrhosis who were receiving constant 
80 to 100 Gm. protein diets during 5 to 7 day 
periods of (1) control, (2) neomycin 12 Gm./day 
orally and (3) postneomycin control. One pa- 
tient was similarly studied while receiving 500 
mg./day of neomycin intramuscularly. In an at- 
tempt to determine the effect of elevated blood 


ammonium levels in the presence of a bacteria- 
poor intestine 2 patients were given 2 Gm. of 
nitrogen in the form of ammonium chloride and 
citrate while receiving neomycin. 

Despite increased fecal nitrogen excretion 
(corrected for unabsorbed neomycin) during 
neomycin administration in most patients, by 3 
Gm. daily in one patient, by 0.6 to 1.0 Gm. in 3, 
and unchanged in 2 patients, increased nitrogen 
anabolism occurred in 2 and no change was ob- 
served in 4 patients. Parenteral neomycin had 
no effect. 

In the two patients who received ammonium 
salts while neomycin was continued, blood NH;-N 
rose to about twice the values seen during periods 
of neomycin alone but failed to attain the levels 
observed during control periods. In one patient 
the administration of ammonia resulted in posi- 
tive nitrogen balance while in the other no utili- 
zation of ammonia was observed. 

The results indicate that neomvcin has no 
deleterious effect upon nitrogen metabolism and 
may even enhance nitrogen anabolism despite the 
occurrence of increased fecal nitrogen excretion. 
The observations during administration of am- 
monium salts suggest that ammonia has no de- 
leterious effect upon nitrogen metabolism in the 
doses used. These studies do indicate however 
that ammonia formation in the intestine of the 
untreated cirrhotic is probably in excess of 2 
Gm. of NHN daily. 


The Effect of Exclusion of the Erythematous 
Palm upon Venous Ammonia in Hepatic 
Cirrhosis 


By Curtis J. Fisher, Robert Eich and William W. 
Faloon. Department of Medicine, State Uni- 
versity of New York, Upstate Medical Center, 
Syracuse. 


The association of palmar erythema with 
arteriovenous shunting of blood has been dem- 
onstrated in patients with hepatic cirrhosis. This 
observation may be of significance in studies of 
tissue metabolism as measured by arteriovenous 
differences. Arterial ammonia concentrations have 
been demonstrated to be appreciably greater than 
venous concentrations, suggesting the concept of 
peripheral utilization of ammonia, or as demon- 
strated by venous catheterization and in vitro 
studies that oxygenation may increase the “ap- 
parent” ammonia concentration. In an attempt 
to determine the effect of palmar erythema on 
venous ammonia, 19 studies of arterial and venous 
ammonia and oxygen concentrations were per- 
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formed on 17 patients with liver disease, 12 with 
marked palmar erythema and five with minimal 
or no erythema. In both groups of patients, 
studies were done before and during exclusion 
of the palm by a cuff inflated above systolic pres- 
sure. 

Before exclusion no significant difference in 
the arteriovenous ammonia difference was ob- 
served between patients with erythema and those 
with none. Arteriovenous oxygen difference was 
less in patients with erythema. In contrast, with 
exclusion of the palm all patients with erythema, 
except one, showed a significant decrease in 
venous ammonia, averaging 47% (range 27 to 
75%) of the control values. Thus a marked in- 
crease in arteriovenous difference in ammonia 
and oxygen occurred. Following removal of the 
cuff, these values returned to pre-exclusion levels. 
In patients with minimal or no erythema, exclu- 
sion had no effect upon venous ammonia or oxy- 
gen concentrations. 

The results indicate that the presence of 
palmar erythema significantly alters the venous 
ammonia concentration. It is apparent that pal- 
mar erythema may similarly produce an error 
in measurement of other metabolites when prei- 
pheral arteriovenous technics are used. 


Comparative Value of Liver Enzymes in the 
Evaluation of Primary and Metastatic Neo- 
plasms of the Liver 


By David W. Molander. Pack Medical 
Foundation, New York. 


In a group of patients with primary neo- 
plastic disease of the liver, the alkaline phos- 
phatase seemed to be the most sensitive index 
of altered enzyme activity. Of the several en- 
zymes studied (the serum glutamic oxalecetic 
transaminase, serum cholinesterase and alkaline 
phosphatase), no one enzyme was always abnor- 
mally altered. It appeared that by serially de- 
termining the three enzymes, a more complete 
evaluation could be made. The bromsulphalein 
test seemed as useful as enzymes in most in- 
stances. 

In a group of patients with metastatic neo- 
plasms of the liver, if necrosis were present, the 
serum glutamic oxalecetic transaminase was gen- 
erally elevated. In some patients followed serial- 
ly, a progressive rise within the accepted limits 
of normal seemed to be significant. The serum 
cholinesterase was not necessarily altered until 
later in the course of the disease. A progressive 
decline in this enzyme’s activity seemed markedly 


significant. The serum alkaline phosphatase was 
found to be of limited value because of its al- 
teration in association with bony metastases. 

A hypothesis of the alteration of the state 
of the semipermeable membrane of the hepatic 
cell to account for the alteration of the activity 
of the serum glutamic oxalecetic transaminase 
is advanced. 


Serum Amylase Levels in Experimental Intes- 
tinal Obstruction. II. Observations on the 
Amylase Content of Abdominal Fluid in Ex- 
perimental Intestinal Obstruction in Dogs 


By Thomas F. Boyd and John J. Byrne. Third 
(Boston University) Surgical Service, Boston 
City Hospital and Boston University School of 
Medicine, Boston. 


In the course of a prolonged study of serum 
amylase levels in dogs with complete mechanical 
small bowel obstruction it has become apparent 
that the level of the serum amylase rises. It has 
been suggested that the cause of this elevation 
is transudation of intestinal amylase through the 
partially devitalized intestinal wall of the ob- 
structed gut. This amylase would then be ab- 
sorbed from the peritoneal cavity. If this were 
the case, the amylase content of the free peri- 
toneal fluid should be greater than, or at least 
equal to, that of the serum. 

In our study, if the dogs are fed and allowed 
to vomit, a rise in serum amylase occurs. Daily 
or more frequent blood samples were drawn from 
these animals; and at the time of one of the daily 
serum amylase determinations, the abdomen was 
tapped and any fluid present was sampled to 
determine its amylase content. 

It has been found that although with vomit- 
ing there is a rise in the amylase content of the 
abdominal fluid, it is always less than that of 
the serum. Observation of a level of amylase in 
the abdominal fluid equal to or greater than that 
of the serum has always meant a loss of the 
integrity of the obstructed gut with a gross leak 
and peritonitis. 

Therefore, at present we feel that the transu- 
dation of intestinal amylase through the dis- 
tended, obstructed gut into the peritoneal cavity 
and thence to the blood stream, is not a cause 
of the elevation of the serum amylase level in 
experimental intestinal obstruction in dogs. 


Absorption of Hydrocortisone from the Rectum 
in Chronic Ulcerative Colitis 
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By R. D. Schwartz, G. L. Cohn, P. K. Bondy, 
S. Selesnick, M. Brodoff and H. M. Spiro. Yale 
University School of Medicine, New Haven. 

The efficacy of hydrocortisone (hemisuc- 
cinate) given by rectum for the treatment of 
chronic ulcerative colitis is under evaluation in 
a small group of patients. Subjects thus far 
studied have shown pronounced objective im- 
provement after the daily administration of 200 
mg. of hydrocortisone over a 30-minute period 
given once each day for two weeks. In contrast, 
no objective changes and few subjective changes 
were noted when saline enemas were substituted 
in a controlled study. 

Studies of the plasma level of compound F, 
measured quantitatively by the method of Bondy 
et al. and by radioactive isotope determination, 
lead us to believe that there is no significant 
increase in the plasma of free compound F. As 
an illustration, the level of free F at 0, 1, 2, 4, 
and 24 hours was 10.1, 17.3, 9.0, 21.1, and 14.3 
gamma %. Radioactive determination following 


the instillation of 4.44 x 10® counts per minute 
of C14-labeled hydrocortisone disclosed counts of 
131, 157, 138, 125, and 134 per minute. Simul- 
taneous background determination revealed 134, 
134, 111, 109, and 125 counts per minute. A 
prompt rise and fall of conjugated steroids was 
noted in the one and two-hour specimens as de- 
termined by the method of Cohn et al. 

The theoretical significance of failure to ob- 
serve any change in the plasma level of free F 
may indicate the opportunity to treat more freely 
patients with ulcerative colitis who present rela- 
tive contraindications to the use of steroid ther- 
apy, such as peptic ulcer or tuberculosis. 

At the present time, we believe that rectal 
hydrocortisone is as effective as oral hydrocorti- 
sone and that it induces a more rapid and favor- 
able change in the appearance of the rectal 
mucosa. It has the further advantage of being 
theoretically fairly devoid of hypercortisone side 
effects. Our follow-up has not been lengthy 
enough to determine this, however. 


INFECTIOUS DISEASE 


Clinical Studies with Ristocetin in the Treat- 
ment of Hospital Acquired Staphyococcal 
Pneumonia 


By L. Richard Schumacher, Richard I. Hochman, 
Donald E. Taylor and George L. Calvy. De- 
partment of Medicine, U. S. Naval Hospital, 
St. Albans, New York. 


During a serious outbreak of staphylococcal 
infections in a naval hospital 12 cases of pneu- 
monia due to hemolytic staphylococcus aureus, 
coagulase positive, were encountered in a nine 
month period. 

Each patient had previously received one 
or more antibiotic agents and the recovered or- 
ganism exhibited resistance to those antibiotics. 

Six patients were given ristocetin after 
failure with multiple antimicrobials; in one in- 
stance, 18 combinations of 10 different agents. 
Favorable clinical response, subjectively and ob- 
jectively, was noted within 24-48 hours in 5 
cases; a sixth patient, transferred to the Medical 
Service in a moribund state, died less than 20 
hours after arrival. 

The material used was a mixture of ristocetin 
A and B (4:1), derived from a species of ac- 
tinomycetes, Nocardia lurida. Both components 
are active against gram-positive bacteria. In its 


present form ristocetin is administered only intra- 
venously since it is painful and poorly absorbed 
intramuscularly and is ineffective orally. No un- 
toward side effects were encountered, although 
moderate leukopenia has been reported. 

No single satisfactory regimen has been 
found thus far for the treatment of antibiotic- 
resistant staphylococcal infections. These pre- 
liminary clinical studies suggest that ristocetin 
may be a useful drug in the treatment of such 
infections. 


Acute Brucellosis: A Study of 60 Cases of 
Laboratory Acquired Infection 


By Robert W. Trever, Leighton E. Cluff, Richard 
N. Peeler and Ivan L. Bennett. Johns Hopkins 
University, Baltimore. 


Sixty cases of acute brucellosis have been 
studied. These infections were caused by acci- 
dental exposure to Br. suis and Br. melitensis in 
a bacteriologic laboratory over a twelve year 
period. The clinical features of the disease are 
briefly defined. 

Serological studies performed before, during 
and after the infection demonstrated high agglu- 
tinin titers early in the course of illness, bac- 
teremia in the presence of high titers and second- 
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rise in titer with recurrent illness and 
bacteremia. Patients could be classified into three 
groups on the basis of the long-term behavior of 
the agglutinin titer: (1) gradual fall to below 
1:100, (2) sustained elevation, and (3) one or 
more secondary elevations with recurrent acute 
illness. Careful study demonstrated no cross re- 
action between brucella and tularense agglutinins. 

It was possible to interpret the brucella skin 
test in approximately the same manner as a 
tuberculin skin test. Use of the skin test in no 
instance caused diagnostic confusion. 

Treatment with broad-spectrum antibiotics 
and streptomycin had no demonstrable effect on 
duration or pattern of fever and did not prevent 
recurrent bacteremic illness or development of 
a chronic symptom state. Such treatment did 
abolish bactermia more rapidly than sulfonamides. 

Interesting findings included coincident 
pneumococcal pneumonia and acute brucellosis, 
bilateral malleolar ulcers due to Br. suis, occur- 
rence of chills due to sporadic use of salicylates, 
acute tularemia subsequent to acute brucellosis, 
and the occurrence of a Herxheimer reaction. 


Vascular Reactions to Infection with Influenza 
Virus in Chicken Embryos 


By Edward W. Hook, Charles N. Luttrell and 
Robert R. Wagner. Biological and Neurological 
Divisions of the Department of Medicine, 
Johns Hopkins University School of Medicine, 
Baltimore. 


Hemorrhagic brain lesions occur in chicken 
embryos infected with certain strains of influenza 
virus. This report describes the neuropathology 
of hemorrhagic encephalopathy in chicken em- 
bryos infected with the “neurotropic” WS (NWS) 
strain of influenza A virus, and the relation of 
virus titers in the blood, brain, and liver to the 
development of cerebral lesions. 

Fourteen to 30 hours after 14-day-old chick- 
en embryos are infected intravenously with 20 
EIDs9 of NWS virus, diffuse, progressive hemor- 
thagic lesions develop in the brain. These are 
characterized by dilatation and congestion of 
capillaries, endothelial swelling, stasis of blood, 
perivascular edema, swelling of ground sub- 
stance, and finally capillary rupture and extensive 
hemorrhage. Inflammation is conspicuously ab- 
sent and necrosis of nervous tissue occurs only 
late in the course of infection, apparently sec- 





ondary to vascular damage. NWS virus is first 
detected in liver and brain; as infection prog- 
resses, virus appears in the blood but always in 
lower titers than in brain or liver. 

The early, diffuse damage to capillaries in 
the absence of specific neuronal lesions or inflam- 
mation suggests that vascular endothelium rather 
than nerve cells is the primary focus of infection 
with “neurotropic” WS influenza virus in the 
chicken embryo. 


The Influence of Socioeconomic Factors on the 
Distribution of Hepatitis in Syracuse, New 
York 


By George S. Goldstein and Paul F. Wehrle. New 
York State Department of Health and De- 
partment of Pediatrics, State University of New 
York College of Medicine at Syracuse. 


The present epidemiologic study attempts 
to further define the conditions favoring the 
transmission of infectious hepatitis (hepatitis A) 
in a civilian community. 

The 448 cases reviewed were obtained from 
the records of the Syracuse City Hospital and 
the Syracuse City Health Department over a 10- 
year period. Socioeconomic characteristics of six 
separate levels in the city of Syracuse were pro- 
vided by Dr. C. V. Willie. 

The hepatitis cases appeared to be consistent 
epidemiologically and clinically with hepatitis A, 
with few exceptions. Only 3.4% of the cases had 
a history of hospitalization, needle puncture or 
administration of blood or blood products within 
6 months of onset. 

A striking correlation was observed between 
the socioeconomic level in the community and 
both the frequency and the age distribution of 
the cases. Progressively higher total case rates 
and higher age specific rates among children 
were observed in the lower socioeconomic groups. 
Adults in these lower categories had lower rates 
of clinical hepatitis in spite of the apparent higher 
community and family exposure. 

These data suggest that factors associated 
with lower socioeconomic status may favor the 
transmission of the agent responsible for hepatitis 
A. The lower rates among adults in these lower 
groups appears to suggest a higher level of im- 
munity among these adults due to prior experi- 
ence with this infection. 
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KIDNEY 


The Use of Carrier Diodrast with I{*1-Diodrast 


By Jerome B. Block, Gerald J. Hine and Belton 
A. Burrows. Robert Dawson Evans Memorial, 
Massachusetts Memorial Hospitals, Boston V. 
A. Hospital, and Department of Medicine, Bos- 
ton University School of Medicine, Boston. 


With three collimated scintillation detectors, 
counting rate meters and recorders, and pulse 
height discrimination, a continuous comparison 
of the primary radioactivities in the two kidneys 
and the liver following intravenous tracer doses 
of I'%1-labeled Diodrast was obtained. A newly 
designed ratiometer permitted the immediate and 
accurate observation of the ratio of the radio- 
activities of the two kidneys as a function of 
time. With microgram amounts of tagged Di- 
odrast in normal subjects, it was observed that 
the right kidney appeared to take up and retain 
more of the injected material than the left, even 
after the left kidney had excreted most of the 
I'31-Diodrast initially taken up. At this point, 
with an intravenous dose of 0.5-1.0 Gm. of non- 
radioactive “carrier” Diodrast, the apparent right 
renal dominance disappeared, with a concomit- 
tant transient rise in both kidney and serum 
radioactivities. 

The liver radioactivity reached a plateau 
soon after the tracer dose of I**1-Diodrast, which 
persisted until the “carrier” Diodrast was ad- 
ministered, and then promptly fell simultaneously 
with the rise in serum and renal radioactivities. 
Such hepatic binding of microgram amounts of 
[31.Djodrast interferes with precise renal func- 
tion studies, particularly when the two kidneys 
are compared by external monitoring. 

The administration of “carrier” Diodrast be- 
fore or with the tracer I!*!-Diodrast eliminates 
this tissue binding, as shown by (a) a twofold 
increase in the 30 minute urine excretion of 
tagged Diodrast in normal subjects (30% of the 
dose without “carrier,” 60% of the dose with 
“carrier") and (b) an absence of the apparent 
right renal dominance and hepatic uptake seen 
with “carrier”-free [/31-Diodrast. With this modi- 
fication, significant differences in the I'*1-Diodrast 
studies were seen between diuresis and anti- 
diuresis in normal subjects and between the two 
kidneys in patients with unilateral renal disease 
demonstrated by standard technics. 


The Effect of Acute Changes in Solute Excretion 
on the Renal Concentrating Mechanism 


By Lawrence G. Raisz, Robert L. Scheer and 
William Au. Medical and Radioisotope Serv- 
ices, V. A. Hospital and Department of Medi- 
cine, State University of New York Upstate 
Medical Center, Syracuse. 


The relationship between load and response 
in the renal concentrating mechanism can be 
expressed in terms of the effect of changes in 
osmolal clearance (C,,,,) on concentrating power 
(osmotic U/P ratio) or on the net water re- 
absorption (T‘H,O). This relationship has been 
described as limited by a “maximum osmotic 
U/P ratio” when C,,,, is low as well as a maxi- 
mum, T“,,H,O, when C,,,, is high. 

The effect of changes in C,,,, over the range 
of 1-5 ml./min. has been studied in four normal 
men during the 18th to the 24th hour of water 
deprivation. Of four control experiments, C,.., 
increased in two and did not change in two. 
After a venesection of 500 ml., C,,,, decreased 
in one, increased in one, and did not change in 
a third experiment. C,,,, increased after 4% hour 
of light exercise in two experiments. In eight 
experiments a slow increase in C,,,, was produced 
with small loads of urea given orally or Mannitol 
given intravenously. In all 14 experiments where 
C.s, showed a change there was a significant 
inverse correlation between C,,,, and osmotic 
U/P ratio. The regression equation, U/P = 
a — bC,,,,, was calculated for each experiment. 
Values for a were 3.9 to 5.1 with a mean of 4.5. 
Variations did not depend on the experimental 
procedure employed. Values for the slope, b, were 
0.19 to 0.73 with a mean of 0.34. Loading with 
Mannitol or urea had similar effects on osmotic 
U/P ratio; the mean value for b was 0.28 in 
both series of experiments. This inverse relation- 
ship did not obtain when C,,,, was decreased 
below 1 ml./min. by heavy exercise or dietary 
protein and salt restriction; instead, osmotic U/P 
ratio was decreased. 

The present data indicate that in normal sub- 
jects the “maximum osmotic U/P ratio” can only 
be evaluated in terms of the concurrent rate of 
solute excretion. 


An Investigation of the Nature of the Diuresis 
Occurring in Individuals Placed in Situations 
Which They Perceive as Threatening 

By Denton S. Cox, F. Lange-Nielsen, F. A. Wil- 
son and Lawrence E. Hinkle, Jr. Departments 
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of Medicine and Psychiatry, New York Hos- 
pital-Cornell Medical Center, New York. 


It has been reported that individuals exposed 
to situations perceived as threatening may exhibit 
a diuresis. The present studies were undertaken 
to explore the nature of this diuresis. 

Subjects were studied throughout a 6-7 hour 
period after an overnight 12 hour fast, under 
controlled conditions of position, activity, and 
fluid intake. Paired studies were performed on 
each subject, the experiments differing from the 
controls only in that an attempt was made to 
introduce into the controlled setting a situation 
which was intended to be threatening to the 
subject. 

Measurement of capillary blood sugar, ve- 
nous blood sugar, plasma creatinine, and plasma 
or serum osmolality (Fiske Osmometer), were 
made at intervals throughout the experiment. 

Hourly determinations were made of urine 
flow rate, pH, specific gravity, osmolal concen- 
tration and osmolal excretion rates; and excre- 
tion rates of sodium, chloride, potassium, phos- 
phorus, nitrogen, creatinine, glucose, and ketone 
bodies. Osmolal and water clearances were cal- 
culated. 

In 11 attempts to create threatening situa- 
tions, two significant diuretic responses occurred. 
These diureses were characterized by a significant 
rise in urine flow rate (from 0.7 cc./min./1.73 
sq.m. to 5.1 cc./min./1.73 sq.m., returning to 
0.5 cc./min./1.73 sq.m. in one subject), a fall in 
osmolal concentration, an increase in water clear- 
ance, and an absolute free water clearance in the 
subject with the most striking diuretic response. 

Concentration of all solutes fell, but in each 
diuretic instance the concentration of sodium and 
chloride fell significantly less than other solutes. 
Individual solute excretion rates rose in variable 
degree with a significantly greater rise in sodium 
and chloride excretion. 

The results so far obtained suggest that the 
diuresis which sometimes occurs in threatened 
individuals is a water diuresis. It is postulated 
that such diureses may reflect suppression of 
ADH production by the neurohypophysis. 


Thyroid Function in Experimental Nephrosis 


By N. Kalant, W. C. MacIntyre and D. L. Wi- 
lansky. Department of Investigative Medicine, 
McGill University and Research Laboratory, 
Jewish General Hospital, Montreal. 


Early observations of hypercholesterolemia 
and decreased metabolic rate in the nephrotic 
syndrome suggested the existence of hypothy- 
roidism, and implicated the thyroid gland in the 
pathogenesis of nephrosis. However, recent stud- 
ies using isotope technics have provided con- 
flicting evidence concerning iodine metabolism 
and thyroid function in this condition. Since at 
least some of the discrepancies were dependent 
on variations in the clinical state of the subjects, 
especially the presence or absence of edema, the 
problem has been re-examined using rats with 
“nonedematous” nephrosis previously induced by 
antikidney serum. 

It has been found that such animals have a 
greater uptake and a more rapid release rate of 
radioiodine by the thyroid. The serum PBI values 
were normal when the iodine intake was high, 
but were somewhat below those of the control 
group on a low iodine intake. There was a sig- 
nificant urinary loss of protein-bound iodine ac- 
counting for most of the increase in release from 
the gland. 

Loss of PBI in urine varied with the degree 
of proteinuria in a manner indicating that the 
thyroxine-binding globulin may be a relatively 
large molecule in this species. The results ob- 
tained with inorganic [181 were confirmed by the 
use of I!81-thyroxine (T,) and I?%1-triiodothy- 
ronine (Ts). After administration of T;, the 
radioactivity in serum migrated electrophoreti- 
cally with a, and B globulins, while that in the 
urine migrated with the albumin and a, globulin. 
The radioactivity of T, moved with albumin and 
a, globulin in both serum and urine. 

Administration of triiodothyronine led to 
equal increases in oxygen consumption in nor- 
mal and nephrotic rats, indicating normal sensi- 
tivity to this material. 

It appears that any abnormality in thyroid 
function in experimental nephrosis was a com- 
pensatory response to urinary loss of hormone in 
association with serum proteins. 
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NEOPLASTIC DISEASE 


Environmental Factors in Oral and 
Laryngeal Carcinogenesis 


By Ernest L. Wynder. 
This report is based upon detailed epidemi- 


ologic surveys of environmental factors suspected 
to play a role in the development of cancer of 
the larynx and oral cavity. In general, the re- 
sults for these two areas are quite similar as far 
as tobacco and alcohol habits are concerned, with 
the exception of lip cancer, in which alcohol was 
not found to play a role. In all of these areas 
smoking is found to be an important etiologic 
factor. In both laryngeal and oral cavity cancer 
the risk among cigar and pipe smokers of de- 
veloping cancer in these regions is greater than 
their risk of developing lung cancer. The data 
indicate that as one goes upward in the re- 
spiratory tract the risk of developing cancer 
becomes greater for cigar and pipe smokers, 
while the cancer risk decreases for cigarette 
smokers. 

Heavy alcohol consumption, particularly that 


of whiskey in the amount of seven shots or more 
per day, is found to be an important etiologic 
factor in the development of laryngeal and oral 
cavity cancer. As far as the larynx is concerned, 
it is more important for the extrinsic than for 
the intrinsic type. It cannot be determined 
whether alcohol can initiate cancer in these areas 
in the absence of tobacco since neither the study 
nor the control group contained a sufficient num- 
ber of heavy drinkers who were nonsmokers. It 
is believed that the effect of alcohol is a systemic 
rather than a local one, working on the basis of 
inducing nutritional changes in the epithelial 
tissues. 

As far as data on the oral cavity are con- 
cerned, it was of interest that dental irritation 
seems to play no particular role in the develop- 
ment of cancer of the oral cavity. 

It is concluded that cancer of the larynx and 
oral cavity is to a large extent due to environ- 
mental factors, the elimination of which will lead 
to a drastic reduction in the incidence of these 
types of cancer. 


RESEARCH METHODS 


Photoscanning—An Improved Method of 
Clinical Isotope Localization 


By M. A. Bender and B. J. Duffy, Jr. Roswell 
Park Memorial Institute, Buffalo, New York 
and Georgetown University Hospital, Wash- 
ington, D. C. 


The photoscan (Bender) provides a signifi- 
cant increase in sensitivity over routine scintiscan- 


ning for the in vivo localization of gamma-emitting 
isotopes. A three-inch diameter crystal and focus- 
ing collimator have been used to obtain a graphic 
representation of the localization of isotopes in 
the brain, liver and thyroid. It has been possible 
to demonstrate a wide variety of intracranial 
lesions, hepatic metastases and thyroid tumors. 
A photoscan of the thyroid is possible at the 
minimal levels recommended by the Atomic 
Energy Commission. 


RESPIRATORY SYSTEM 


The Sensitivity of the Respiratory Center to 
Carbon Dioxide during Pregnancy 


By Rodolfo Antonio and Harold A. Lyons. State 
University of New York, Downstate Medical 
Center, Brooklyn. 


The normal respiratory center is highly sen- 
sitive to changes in blood carbon dioxide and 
responds with an increase in alveolar ventilation 
when the arterial carbon dioxide tension is in- 


creased. The hyperventilation results in the 
blowing off of the excess carbon dioxide and thus 


restores the blood carbon dioxide to normal 


levels. 

It is generally agreed that during pregnancy 
there is an increased pulmonary ventilation, as- 
sociated with a decrease in alveolar and arterial 
carbon dioxide tensions. These changes among 


‘ 


others that occur during the pregnant state have | 


been attributed to and found in several studies 
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to be coincident with the cyclic increase in the 
production of ovarian steroids, estrogen and 
progesterone. These phenomena have been ob- 
served not only during the normal menstrual 
cycle and throughout the course of pregnancy, 
but also after the parenteral administration of the 
progesterone. The hyperventilation of pregnancy 
does not seem related to changes in the lung or 
acidosis. 

Normal subjects increase minute respiratory 
volumes 28 per cent and 34 per cent after breath- 
ing 2 per cent carbon dioxide. This response 
becomes doubled when 4 per cent carbon dioxide 
is inspired. The present study was done to deter- 
mine the ventilation ratio (V,) of pregnant wo- 
men and normal subjects to breathing a 2% car- 
bon dioxide concentration in inspired air. Twenty- 
eight normal pregnant women ranging from 17 
to 33 years of age were used as subjects while 
eight women and nine men were used as control 
subjects. Each had minute basal ventilation re- 
corded and minute respiratory ventilation on 
breathing 2% carbon dioxide. The percentage in- 
crease of minute respiratory volume over basal 
levels was calculated. 

A significant increase of Vz was noted in 
the pregnant subjects with 2% carbon dioxide in 
air, when compared to the response of the normal 
subjects. This study supports the conclusion that 
a more sensitive respiratory center for carbon 
dioxide is found in the pregnant state. It does 
not, however, explain whether this is the result 
of the lowered alveolar and arterial carbon di- 
oxide present in pregnancy or the cause of these 
lowered values for carbon dioxide. 


Pulmonary Compliance in Patients with 
Periodic Breathing 


By Harold A. Lyons, Frank Burno and Richard 
W. Stone. State University of New York, Down- 
state Medical Center, Brooklyn. 


The elastic properties of the lung have been 
measured in five patients with periodic breathing. 
The pulmonary compliance was found to be nor- 
mal in some patients with periodic breathing 
and grossly decreased in others. 

Two types of periodic breathing were found: 
first, in three patients the intraesophageal pres- 
sure record showed variation similar to the tidal 
volume, without change in compliance during 
the different phases of the cycle of periodic 
breathing; second, in two patients there was a 
constant fluctuation of the intraesophageal pres- 
sure record, and of the force applied, which was 





accompanied by variations in the tidal volume 
record during the different phases of the cycle 
(from apnea to hyperpnea). 

These findings support the conclusion that 
there is a periodic breathing due to periodic 
fluctuations in the activity of the respiratory cen- 
ter and that there is another type which is due 
to peripheral factors. The peripheral factors are 
not well defined but may. in part be due to the 
waxing and waning of pulmonary congestion. An 
explanation for its occurrence cannot be made. 


Demonstration of Bronchial-Pulmonary Artery 
Reverse Flow in Suppurative Pulmonary 
Disease 

By Ralph D. Alley, Allan Stranahan, Harvey 
Kausel, Paul Formel and L. H. S. Van Mierop. 
Department of Surgery, Albany Medical Col- 
lege, Albany. 

It is well known that in chronic suppurative 
disease states of the lung the bronchial arterial 
collaterals undergo expansion and that precapil- 
lary communications between the bronchial and 
pulmonary arteries can often be demonstrated. It 
has been hypothesized that these communications 
between the low pressure pulmonary circuit and 
the high pressure systemic circulation permit a 
hemodynamic block to the perfusion of diseased 
and nonfunctioning areas of the lung by pul- 
monary artery venous blood. This hypothesis 
serves to explain the absence of cyanosis in pa- 
tients suffering from localized chronic pulmonary 
disease. Until now, however, unequivocal proof 
of the existence of this mechanism has been 
lacking. 

The present report concerns studies which 
demonstrated the existence of a left-to-right 
bronchial-pulmonary artery shunt in a 53 year 
old female afflicted with long-standing suppura- 
tive disease involving, and restricted to, the en- 
tire left lung. The data include the following: 
(1) ECG demonstration of left ventricular hyper- 
trophy in the absence of systemic hypertension, 
(2) a significant increase in blood oxygen con- 
tent in the main pulmonary artery compared with 
that in the right ventricle, (3) marked increase 
in left heart over right heart output, (4) non- 
filling of the left pulmonary artery in angiocardio- 
graphy, (5) retrograde filling of the left pul- 
monary artery via huge bronchial arterial col- 
laterals demonstrated by aortography, and (6) 
anatomic demonstration of massive expansion of 
the bronchial arterial collaterals with many pre- 
capillary bronchial-pulmonary artery communica- 
tions in the surgically excised diseased lung. 
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BLOOD 
The Chemical Characteristics of Red cell destruction may be characterized | \ 
Urinary Erythropoietin as intravascular or extravascular, depending upon } i 
: the presence of increased amounts of free hemo- | 
a) Donald C. Van Dyke ond Jocoph F. Gercia. globin in circulation. Evidence indicates that in | | 
Section on Research Medicine, Donner Labo- a : 
oe os lis most clinical hemolytic states, erythrocyte de- u 
ratory, University of Califomia, Berkeley struction is largely extravascular by way of the | v 
Since the demonstration that certain patients reticuloendothelial system. Accordingly, the ca- [| rr 
with aplastic anemia excrete large amounts of pacity of this mechanism has been studied. » oC 
erythropoietically active material in the urine, Experiments in animal and human subjects y 
this material has been collected, concentrated, have been conducted employing radioactively ol 
and subjected to various procedures in an attempt tagged erythrocytes rendered nonviable by a | 
to determine its chemical nature. It has been variety of methods. The rate of clearance from | dk 
found that the activity does not pass through a circulation of varying quantities of these cells | __p. 
collodion membrane on ultrafiltration, indicating was determined from the half-time of clearance, | _ je 
that it is either a large molecule or is adsorbed the amount of hemoglobin iron administered as | de 
to a large molecule. The activity of the residue red cells, and the total body weight of the recipi- de 
from ultrafiltration is not altered by washing with ent. The clearance in mg. Fe/Kg./hour was cal- be 
ether or alcohol, indicating that it is not present culated from the formula: | be 
as a steroid. The active fraction withstands boil- mg. Fe injected x 0.693 x 60 iro 
ing without appreciable loss of activity, indicating Clearance = —  Ti%xKkg BW. ; 
that the active material is not a protein, but it is Aitienniiiie d odif * le » no 
destroyed by digestion with sin. This and pane nee ee ees ear eer ae juc 
—— "YP by prior loading of the reticuloendothelial cells | ¥* 
other evidence suggest that the urinary ery- YP oy ; : pat 
i eeaadhia Watts AE italia, siaelacien with nonviable erythrocytes or colloidal material. | 
ee ae ; Concomitant plasma hemoglobin, bilirubin and f 4 
i iron determinations were performed to obtain | p 
The: Reto of Bok Oe Detention information concerning the Sraniine of associ | _ 
By Ward D. Noyes, Thomas H. Bothwell and ated hemoglobin. : 
Clement A. Finch. Department of Medicine, The clearance of nonviable erythrocytes was | “es 
School of Medicine, University of Washington, found to occur in exponential fashion, with the / 
Seattle. percentage cleared per hour in general inversely | E 
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proportionate to the amount of cells administered. 
The mean clearance rate in 18 normal human 
recipients was 0.31 mg. Fe/Kg./hour, or about 
20 times the normal rate of red cell breakdown. 
There seems, however, to be a definite limit to 
the number of cells cleared per unit time. This 
limitation permits continued circulation of non- 
viable cells present in excess of the clearance 
capacity, as has been found in animal studies. 


Iron Metabolism after Partial Gastrectomy 


By Alexander R. Stevens, Jr. and Giacomo Pirzio- 
Biroli. Department of Medicine, School of 
Medicine, University of Washington, Seattle. 


Subtotal gastrectomy leads to iron-deficiency 
anemia in a significant number of patients. To 
explain the mechanism, 8 unselected patients 
were studied in detail, from one to 13 years after 
subtotal gastrectomy for benign peptic ulcer. All 
patients were found to be hematologically ab- 
normal. Three had a macrocytic red cell picture, 
and 5 were iron-deficient with anemia, low serum 
iron, and reduced or absent marrow iron stores. 

The possibility of occult blood loss was in- 
vestigated by tagging body iron with intravenous 
injections of Fe®5, and by measuring radioactivity 
in blood samples drawn over a one-year period. 
In 2 patients who were known to have bleeding 
unrelated to the ulcer-gastrectomy problem, there 
was a rapid fall of blood radioactivity. The blood 
radioactivity in the 5 others studied showed a 
consistent decline which averaged 25% over the 
year. This was indentical to the fall in a group 
of 6 control subjects. 

Absorption of food iron was studied by a 
double isotope technic, and results were com- 
pared with those from a group of 8 normal sub- 
jects and a group of 8 uncomplicated iron- 
deficient subjects. Of the 5 postgastrectomy iron- 
deficient patients, 3 had food iron absorption 
below the normal range, and all 5 were well 
below the performance of other patients with 
iron deficiency. 

Absorption of medicinal iron salts appeared 
normal in these postgastrectomy patients, as 
judged by response of anemia to therapy. The 
pathogenesis of iron deficiency anemia following 
subtotal gastrectomy, therefore, probably lies not 
in postoperative chronic bleeding but in poor 
dietary iron absorption, superimposed on already 
exhausted iron stores. 


Iron Enzymes in Iron Deficiency: II. Catalase 
By Ernest Beutler and Richard K. Blaisdell. 


In patients with iron-deficiency anemia at- 
tention has been focused on hemoglobin, but the 
important tissue iron enzymes have received 
scant notice. Recent work in iron-deficient ex- 
perimental animals has shown that the frequently 
repeated dictum that the tissue iron enzymes are 
unaffected in iron deficiency is untrue: there is 
marked decrease in the respiratory pigment, cyto- 
chrome C, in iron deficiency. As yet, these studies 
have not been extended to human subjects be- 
cause of the difficulty in obtaining adequate sam- 
ples of cytochrome C-containing tissues. It has 
been possible, however, to measure the concen- 
tration of the iron enzyme, catalase, in the red 
blood cells of patients with iron deficiency. Nine 
normal subjects and 12 subjects with iron de- 
ficiency of varying severity have been studied. 
When expressed as enzyme activity per unit vol- 
ume of red cells, the catalase activity of red cells 
from normal and iron deficient subjects was 
identical. This was true irrespective of the degree 
of severity of the anemia. When expressed as 
enzyme activity per 10° RBC, the catalase ac- 
tivity of red cells of iron-deficient subjects was 
diminished. When expressed as enzyme activity 
per Gm. of hemoglobin, the catalase activity of 
red cells from iron deficient subjects was in- 
creased. The extent of this increase correlated 
with the severity of the anemia. If, as Theorell 
has suggested, hemoglobin heme and red cell 
catalase heme derive from a common source, we 
must conclude that the catalase synthesizing 
mechanism is more successful in competing for 
the available heme than is the hemoglobin syn- 
thesizing mechanism. Interestingly, this is the re- 
verse of the situation observed in studies of cyto- 
chrome C in experimental animals, in which 
hemoglobin competes more successfully for a 
limited quantity of iron than the enzyme. 


Simultaneous Measurement of Erythrocyte, Leu- 
kocyte, and Platelet Survival in Normal 
Subjects with Diisopropylfluorophosphate*? 
(DFP®2) 


By M. Pollycove, G. Dal Santo and J. H. Law- 
rence. Donner Laboratory and Donner Pavilion, 
University of California, Berkeley. (Aided by 
a grant from the Damon Runyon Memorial 
Fund for Cancer Research.) 


Current methods of estimating leukocyte or 
erythrocyte survival in the blood with C14, N15, 
or P82 are complex, lengthy, and require large 
blood samples. In vitro Cr®!-labeling of eryth- 
rocytes is unsatisfactory because of variable 
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elution. Measurement of platelet survival with 
P82 or Cr! necessitates considerable undesirable 
manipulation, in cross-transfusion or in vitro 
labeling. 

DFP rapidly and irreversibly binds choline- 
sterase and other cellular enzymes without sub- 
sequent relabeling. Recently, others have shown 
that DFP? is bound in vivo to erythrocytes, 
leukocytes and platelets. These findings have 
suggested to us that DFP®? could be used in 
developing a practical procedure for simultaneous 
measurement of persistence in the circulation of 
these blood elements. 

Two to three mg. of DFP%?, 100-175 yc./mg., 
were administered intravenously to 22 normal sub- 
jects. Serial measurements for 60 days were made 
of erythrocytes, leukocytes and platelets obtained 
from successive 20 ml. blood samples. After initial 
centrifugation, the platelet-rich supernatant plas- 
ma was repeatedly centrifuged until erythrocyte 
contamination was negligible. Packed leukocytes 
and erythrocytes were separated by fibrinogen 
sedimentation of erythrocytes. Since erythrocytes 
were heavily labeled, their further purification 
was unnecessary. Leukocytes were further puri- 
fied by gramicidin-lysolecithin lysis of erythro- 
cytes and platelets. Leukocyte and platelet ac- 
tivity was measured with a modified windowless 
flow counter of 80% efficiency, 20 cpm back- 
ground. 

Erythrocyte, leukocyte and platelet radio- 
activity in 22 normal subjects decreased linearly, 
with end points at 102-130 days, 15-19 days, 
and 8-14 days, respectively. 

These results are compatible with other pre- 
liminary findings and are in good agreement with 
established erythrocyte data. This study indicates 
that DFP®2 can be used in a practical, relatively 
simple manner for direct, simultaneous deter- 
mination of erythrocyte, leukocyte and platelet 
survival in circulating blood. 


Growth and Form of Leukemic White Cells in 
Cultures Having a Reduced Amount of Potas- 
sium*°® 


By Wayne A. Crockett, Lawrence Knight and Rex 
L. Huff. Radioisotope Service, V. A. Hospital, 
and D ent of Medicine, University of 
Washington School of Medicine, Seattle. 


Leukemic white cell cultures maintained by 
the technic of Osgood and Brooke have been 
grown in replicate “slide cap” preparations; the 
controls having potassium with a natural abun- 
dance of the unstable isotope, potassium*, while 


the experimental slide caps contained only one- 
fifth as much potassium*® but the same amount 
of potassium. 

The cells grown in the reduced radioisotopic 
concentration wefe more abundant and _ their 
nuclei larger. The colonies showed a lesser tend- 
ency for central pyknosis and degeneration. Cells 
of control preparations tended to be evenly dis- 
tributed between the slide and the supernatant 
fluid, while the media of the experimental group 
contained only a small fraction of the total cells 
in the preparation. In the latter instance most 
of the cells were adherent to the slide. There was 
a tendency for less pleomorphism in the experi- 
mental group, suggested objectively by a lesser 
standard deviation of nuclear diameter. 

All changes are present in the earliest har- 
vest and examination (24 hours); however, they 
are significantly different at 72 hours and more 
pronounced thereafter. At 96 hours the diameter 
of nuclei of the isotopically reduced preparation 
is greater by 14% (P = < .01) than the control 
group. 

Reconstituted electromagnetically-treated po- 
tassium with a natural isotopic abundance is 
being used in order to determine whether the 
effect observed could be a result of difference 
between conventional chemicals and those elec- 
tromagnetically treated. 

The effect of increased potassium‘? abun- 
dance is being studied. 


The Effect of Chylomicrons on the Fibrinolytic 


Activity of Normal Human Plasma i 
By Thomas C. Merigan, Jr., John W. Farquhar, : 


James H. Williams and Maurice Sokolow. De- 
partment of Medicine, University of California 
School of Medicine, San Francisco. , 


Plasma clots are known to lyse in vitro un- 


pH and temperature. This fibrinolytic activity | 


der conditions which closely simulaie in vivo : 
is decreased in samples of plasma drawn 4 hours ; 
i 


after ingestion of meals high in fat. Since chy- | 
lomicronemia occurs after fat ingestion, this study | 
was undertaken to determine whether or not | 
chylomicrons of postprandial plasma would in- | 
hibit fibrinolysis. 

Blood was drawn from 6 subjects 4 hours 
after ingestion of a meal containing 1.5 Gm. 
butter fat/Kg. body weight. The blood was sep- | 
arated into 2 plasma fractions by ultracentrifu- | 
gation in a Spinco Model L ultracentrifuge at | 
4° C. The 2 fractions, a turbid top fraction con- | 
taining the chylomicrons of the sample (frac- 
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tion I) and a clear bottom traction devoid of 
chylomicrons (fraction II), were then assayed 
for fibrinolytic activity by estimation of residual 
clot using the Folin-Ciocalteu reagent. This ac- 
tivity was measured at intervals of 3 to 10 hours 
after incubation at 37° C. of plasma diluted 1:20 
with veronal buffer (pH 7.4, ionic strength 0.05) 
containing 0.1% CaCly. 

The average fibrinolytic activity of 16 sam- 
ples from the 6 subjects was 26% less in fraction 
I than in fraction II (p < 0.001). Steps were 
taken to identify the factor in fraction I respon- 
sible for this inhibition. Fraction I was higher 
than fraction II in total cholesterol, phospholipid, 
total lipid and triglyceride by amounts of 5, 16, 
114, and 90 mg./100 ml., respectively. Frac- 
tions I and II of fasting plasma samples did not 
differ significantly in lipid concentration or fib- 
rinolytic activity. 

These observations indicate that the trigly- 
ceride-rich, low-density lipoproteins (chylomi- 
crons) appearing in plasma after ingestion of 
large amounts of butter fat are responsible for 
inhibition of fibrinolytic activity. Further work 
will be needed to determine which component 
of the chylomicrons is responsible for this action. 
It is not known at present whether these in vitro 
changes are of importance in vivo, nor whether 
the altered fibrin deposition which might occur 
is a factor in the genesis of human atherosclerosis. 


Induced and Spontaneous Fibrinolysis in Man 


By Burt Cochran, Jr., Eugene B. Whitney and 
Arnold G. Ware. Department of Medicine, 
College of Medical Evangelists, and Depart- 
ment of Biochemistry and Nutrition, Univer- 
sity of Southern California, Los Angeles County 
Hospital. 


This study had as its aims (1) the assess- 
ment of fibrinolysis in man, as induced by bac- 
terial lipopolysaccharides (2) evaluation of in- 
duced fibrinolysis as a therapeutic agent, and 
(3) a survey of fibrinolysis in various clinical 
states. 

Purified, protein-free lipopolysaccharides de- 
rived from E. coli and S. abortus equi given 
intravenously produced significant plasma fibrino- 
lytic activity in all subjects. Control, 105 minute, 
and subsequent venous blood samples were ob- 
served at 37°C. for clot dynamics, and fibrin 
dissolution was measured by a sensitive method 
using diluted plasma. 

Two hundred fifty-five injections were given 
79 patients. Bleeding and clotting times, plate- 





lets, prothrombin activity and prothrombin con- 
sumption in selected cases showed no significant 
changes. Transitory depression of fibrinogen oc- 
curred in 2 cases only. 

Active plasma fibrinolysis could be induced 
with usually mild to moderate chills, headache, 
fever and somnolence. Joint and other pains, 
anorexia, malaise, nausea, anxiety, dysesthesias 
and euphoria were less common. Oral tempera- 
tures were rarely above 3°F. and 5 patients had 
good clot lysis with no side effects. The few 
severe reactions included hematemesis from a 
duodenal ulcer, paroxysmal hypertension, and 
seizures and delirium tremens in two alcoholic 
patients. 

No correlation was found between lipopoly- 
saccharide dosage, side effects, premedications 
and fibrinolysis. Inherent resistance varied and 
unpredictable tolerance arose with repeated in- 
jections. Increments in dosage and treatment 
schedules could not always maintain a good 
fibrinolytic effect. 

Considering only objective measurements, in 
28 thrombophlebitides there were 3 failures (2 
malignancies) and 2 recurrences (responding to 
retreatment). Quickest responses were 2 axillary 
vein thromboses, 1 inferior vena caval thrombo- 
sis, and 4 varicose phlebitides. Results in 5 
arterial occlusions (duration 3 to 21 days) were 
not impressive. 

Clinical sampling revealed spontaneous fib- 
rinolysis in malignancies (prostate, stomach, lung, 
pancreas), after surgery (especially lung and 
prostate), portal cirrhosis, and abruptio placenta. 
Hemorrhage occurred in each category. Other 
patients with polycythemia vera and_ schizo- 
phrenia showed fibrinolytic plasma but no bleed- 
ing. : 

Search for Plasmacytostatic Factor (PCSF) 
in Agammaglobulinemic Blood 


By C. A. Domz and D. R. Dickson. Sansum Re- 
search Foundation, and Santa Barbara Cottage 
Hospital, Santa Barbara, California. (Aided by 
grants from the American Red Cross and the 
American Cancer Society.) 


Plasma cells are universally absent from the 
tissues of patients with agammaglobulinemia 
(AGG). The lack of antibody globulin in these 
patients is probably a secondary phenomenon, 
since plasma cells are the principal source of 
gamma globulin. The mechanism of plasma cell 
ablation in AGG is not known. Martin (1957) 
has postulated that AGG may be an autoimmune 
disease, with the disappearance of the plasma 
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cells being dus to the action of an antiplasma 
cell antibody. 

Plasma cells are abundant in the tissues of 
patients with multiple myeloma (MM). Identi- 
fication of a substance responsible for the plasma 
cell suppression (plasmacytostatic factor, PCSF) 
in AGG would not only be of considerable theo- 
retical interest, but might also have therapeutic 
implications in MM 

The following studies were undertaken to 
detect PCSF activity in agammaglobulinemic 
blood: (1) Plasma cells from the bone marrow 
of a patient with MM were incubated with se- 
rum from a patient with AGG. Morphologic 
studies were done before and after incubation. 
(2) Serial determinations of the blood count, 
erythrocyte sedimentation rate (ESR), serum pro- 
tein electrophoresis, and bone marrow studies 
were done before and after transfusion of the 
MM patient with agammaglobulinemic blood. 
Results: The morphologic changes in the plasma 


cells exposed to agammaglobulinemic serum 
could not be distinguished from those produced 
by incubation with normal serum and with saline. 

Following transfusion with agammaglobu- 
linemic blood there was a sharp fall in the ESR 
with a maximal effect apparent 9 days after 
transfusion. A concomitant fall (31%) in the 
concentration of abnormal globulin (a fast gamma 
in this case) also occurred. Similar effects were 
observed following control transfusions with nor- 
mal blood. 

To test the possibility that PCSF may exist 
in bound form, adsorbed or contained by leuko- 
cytes, studies are now in progress with a second 
MM patient employing technics to preserve 
leukocytes in transfusion, use of a concentrated 
suspension of leukocytes from the patient with 
AGG, and quantitative determinations of serum 
complement before and after exhibition of AGG 
blood, to provide indirect evidence regarding 
antigen-antibody reaction. 


CARDIOVASCULAR SYSTEM 


Timed Vectorcardiogram 


By Ronald H. Selvester, Donald E. Griggs and 
Paul J. Smith. Department of Internal Medi- 
cine, College of Medical Evangelists, Los 
Angeles. (Aided by a grant from the National 
Institutes of Health.) 


This is a report of a study to determine the 
value of recording the spatial vectrocardiographic 
loops along a continuous timed axis, as done by 
Milovanovich in 1948 and by Polzer and Schu- 
fried in 1951. 

The VCG oscilloscope was photographed 
with a Fairchild camera, the shutter remaining 
open and the film moving at a constant speed. 
This produced a smooth, continuous tracing in 
which the P, QRS, and T loops were related to 
time in a manner similar to the conventional ECG. 
In this manner rate, rhythm, PR, QRS and QT 
intervals were recorded as well as the vector 
relationships. 

The first 250 subjects (75 normals and 175 
abnormals) we studied by this method provide 
the basis for this report. All had conventional 
ECG’s, VCG’s, chest films and clinical evalua- 
tion. The abnormal subjects were patients studied 
in the cardiopulmonary laboratory at the White 
Memorial Hospital mainly for evaluation of con- 





genital heart disease, with a smaller number of 
patients with rheumatic, hypertensive, and luetic 
heart disease, and cor pulmonale. 

Mean QRS and T vectors, and QRS-T angles 
were plotted from the ECG’s by the method of 
Grant and Estes. The angles of these vectors were 
compared to the mean vectors that were plotted 
from the timed VCG, using the cube system of 
electrode placement. With the Einthoven triangle 
as a reference frame in the frontal plane, 185 
cases (74%) showed good correlation—a mean 
variation of 20° or less. With the Burger triangle, 
good correlation was obtained in 225 cases (90%); 
and in the horizontal plane, 218 cases (87%) 
with the Grant and Estes system. 

The single frontal-plane tracing of the timed 
VCG appeared to record all the information avail- 
able from the 6 standard limb leads. The single 
horizontal-plane tracing appeared to record all 
the information available from the 6 precordial 
leads. 

We believe therefore that the timed VCG 
combines the advantages of the graphic portrayal 
of the vector forces of the spatial VCG and the 
time relationships of the conventional ECG into 
a simplified graphic method. 


The Reliability of the Electrocardiographic Diag- 
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nosis of Left Ventricular Hypertrophy. II. The 
Absence of LVH Pattern in Hypertrophied 
Hearts 


By Arthur Selzer, David Naruse, Elihu York and 
Charles Pierce. Medical Service, V. A. Hos- 
pital, and Department of Medicine, Stanford 
University School of Medicine, San Francisco. 
(Aided by a grant from the San Mateo County 
Heart Association. ) 


In an earlier study a series of unselected 
electrocardiographic tracings from autopsied cases 
was examined and it was shown that an appreci- 
able number of incorrect, false-positive diag- 
noses of left ventricular hypertrophy was 
made by using conventional electrocardiographic 
criteria. In the present study the approach to the 
problem was reversed: electrocardiograms have 
been reviewed from nearly 300 patients who at 
autopsy showed hypertrophied hearts (over 400 
Gm.). The material was divided pathologically 
into cases with pure left, combined, and pure 
right ventricular hypertrophy. Cases with such 
complicating factors as myocardial infarction or 
fibrosis were included in the study. Electro- 
cardiograms were reviewed by two readers who 
considered the question of whether by any ac- 
ceptable criterion the diagnosis of left ventricular 
hypertrophy could be made. 

The diagnosis of left ventricular hypertrophy 
was made in 45% of electrocardiograms from 
patients who at autopsy showed left or combined 
hypertrophy. In 32% of cases the diagnosis of left 
ventricular hypertrophy was obscured by the 
pattern of myocardial infarction or by nonspecific 
STT abnormalities suggestive of focal myocardial 
disease. Bundle-branch block accounted for 8% 
of the group obscuring the electrocardiographic 
diagnosis of left ventricular hypertrophy. Truly 
false-negative diagnosis constituted 15% of the 
group, in that despite appreciable left ventricular 
hypertrophy at necropsy, the electrocardiograms 
showed normal or near-normal tracings. 


A New Intensifying Screen-Film Combination for 
Angiocardiography and Other Roentgenograph- 
ic Procedures 


By Goffredo G. Gensini. Department of Research 
and Laboratories, National Jewish Hospital, 


Denver. 

The need for adequately short exposure time 
in angiocardiography is well established and has 
recently been re-emphasized. This has been 
achieved, so far, by increasing the milliamperage 





of the x-ray tube while maintaining constant 
milliamperage per exposure. This could only be 
accomplished by using extremely powerful and 
therefore expensive equipment. 

Recent progress made in the photographic 
field has resulted in the development of extremely 
fast emulsions. This led to the hypothesis that 
the duration of exposure could be further reduced 
by using an intensifying screen-film combination 
of higher sensitivity than the conventional com- 
bination. Not only should this permit short ex- 
posure duration, but it also should strikingly 
decrease the amount of radiation absorbed by 
the patient. It appeared that the progress made 
in the photographic field could be readily adapted 
to the roentgenographic technic, especially in 
view of the fact that formation of the image in 
the screen-film combination is mainly due to the 
visible light fluorescence of the screen (98%) 
and only minimally to the direct effect of x- 
radiation on the emulsion. Presently there ap- 
peared to be no reason for using blue emitting 
intensifying screens when green emitting in- 
tensifying screens were approximately 4 times 
more efficient, and the latter screens could best 
be used with the fastest available panchromatic 
films. These hypotheses were submitted to ex- 
perimental investigations, and it has been shown 
that by combining a screen with maximum light 
output at 5500 A and a film with a fast pan- 
chromatic emulsion, the exposure time can be 
greatly reduced and, at the same time, the 
radiation to the patient can be markedly 
diminished. 


Percutaneous Left Ventricular Puncture—a 
Simple and Safe Diagnostic Technic 


By Herbert Hultgren and John E. Connolly. De- 
partments of Medicine and Surgery, Stanford 
University School of Medicine, San Francisco. 


To evaluate the degree of mitral and aortic 
stenosis and to examine left ventricular function, 
catheterization of the left ventricle by trans- 
thoracic puncture of the left atrium is being per- 
formed in many laboratories. The procedure is 
uncomfortable for patient and operator, and the 
catheter cannot always be advanced from the left 
atrium into the ventricle. In the presence of left 
ventricular enlargement, similar information can 
be obtained by percutaneous puncture of the left 
ventricle at the cardiac apex as described by 
Brock. Simultaneous pressure measurements from 
a needle in the brachial artery and a cardiac 
catheter in the pulmonary artery wedge position 
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allow estimation of gradients across aortic and 
mitral valves, as well as the determination of left 
ventricular diastolic pressure. The procedure re- 
quiring but a few minutes, can be performed 
during the course of an ordinary cardiac cathe- 
terization study and does not require moving the 
patient. Discomfort to the patient and anxiety of 
the operator are slight. Twelve of the first 14 
punctures attempted in this laboratory have been 
successful. All patients had aortic lesions. Three 
also had mitral stenosis. No complications have 
occurred. In two patients who were subjected to 
corrective surgery within a week of the proce- 
dure, a tiny amount of bloody fluid was present 
in the pericardial sac. A 10 cm. 19 gauge spinal 
needle connected by 100 cm. of heavy vinyl 
tubing to a P23Db Statham strain gauge resulted 
in excellent pressure tracings free from the damp- 
ing that results when pressures are transmitted 
through a small catheter. The smaller bore of the 
needle required for this technic results in less 
danger of intrathoracic hemorrhage. In patients 
with mitral stenosis simultaneous phonocardio- 
grams provide an additional check of the pres- 
sure gradient across the mitral valve during 
diastole. 


The Rationale for the Use of Metaraminol 
(Aramine) in Shock 


By Max H. Weil, Lerner P. Hinshaw and Wesley 
W. Spink. 


The effect produced by the injection of 
endotoxin into laboratory animals is similar to 
that observed during shock associated with bac- 
teremia due to gram-negative microorganisms in 
human patients. Hemodynamic studies in dogs 
revealed that this type of shock was the result 
of massive pooling of blood in the portal venous 
system and, consequently, inadequate return of 
venous blood to the heart. Subsequent experi- 
ments showed that metaraminol (Aramine), a 
potent vasopressor agent, counteracted pooling 
in the portal system and caused a prompt increase 
in venous return. These studies supply evidence 
that the physiologic disturbances caused by gram- 
negative microorganisms leading to shock may 
be, at least in part, repaired by the prompt use 
of a vasopressor agent. 


Dietary Composition and Serum 
Lipoprotein Concentrations 


By Alex V. Nichols and John W. Gofman. Sec- 
tions on Research Medicine and Biochemistry, 


Donner Laboratory, University of California, 
Berkeley. 


The significant progress in relating coronary 
heart disease to specific measurable biochemical 
factors has to a large extent been due to recent 
research on serum lipoproteins and their sub- 
stituent lipid components. Thus, elevated serum 
concentrations of the two major groups of low 
density serum lipoproteins (designated S, 0-20 
and S, 20-400) have been found to be signifi- 
cantly associated with increased coronary heart 
disease risk. These studies have suggested the 
very strong possibility of reducing the risk of 
coronary heart disease by maintenance of low 
serum lipoprotein levels. 


Research with human subjects on controlled | 


diets now shows the dietary composition to have 
a striking influence on serum lipoprotein levels. 


Such dietary research has defined certain dietary | 


components (such as animal fats and carbohy- 
drates) which can play a crucial role in raising 
serum lipoprotein concentrations. 

Diets high in animal fats (solid or hydro- 
genated fats high in saturated fatty acids) were 
associated with high levels of the S, 0-20 lipo- 
proteins—the major carriers of serum cholesterol. 
Reduction of animal fats and substitution with 
vegetable oil (liquid fat low in saturated fatty 
acids and high in unsaturated fatty acids) or 
carbohydrates produced lower serum levels of 
these lipoproteins and thereby lowered the serum 
cholesterol concentration. Reduction of animal 
fats was the prime factor—substitution with either 
vegetable oil or carbohydrate had an equivalent 
effect on this lipoprotein group. 

When large amounts of carbohydrates were 
isocalorically substituted for high fat intakes, con- 
siderable elevations in the serum levels of the 
triglyceride-rich S$, 20-400 lipoproteins were ob- 
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served. Elevations in this group were not ob- | 


served when vegetable oil was used to replace 
animal fat in the diet. 

Such dietary data obtained from controlled 
studies provide a sound basis for dietary altera- 
tion which is directed toward lowering the risk 


from coronary heart disease by reduction of | 


elevated serum lipoprotein concentrations. 


Atherosclerosis: Effect of an 
Antioxidant—Cysteine 


By Denham Harman. Donner Laboratory, 
University of California, Berkeley. 


Atherosclerosis has been correlated with se- i 
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rum lipoprotein patterns. Consideration of the 
possible reasons for this relationship has resulted 
in the formulation of an hypothesis concerning 
the initiating steps in atherosclerosis. According 
to this hypothesis, three basic processes are in- 
volved: (1) oxidative polymerization of con- 
stitutents of the lipoprotein to form high molecu- 
lar weight compounds; (2) anchoring of these 
compounds in the arterial wall; (3) an inflam- 
matory reaction of the arterial wall to the de- 
posited material. 

According to this hypothesis, an increase in 
the serum concentration of compounds capable 
of inhibiting oxidative polymerization in the lipo- 
protein should decrease the rate of progression of 
atherosclerosis. This prediction has been evalu- 
ated by adding cysteine to the diet of cholesterol- 
fed rabbits. Three groups of 10 rabbits each, 
all on a 1/4% cholesterol diet, had either 0.0, 
0.5, or 1.0% cysteine added to their diet. Each 
month blood was obtained for cholesterol and/or 
serum lipoprotein determinations. At the end of 


the 5th month, the animals were killed and their 
aortae removed and graded. During the experi- 
ment, weight gains were essentially equal, and 
only 2 rabbits were lost. Only 1 of the 9 aortae 
from the controls was free of atherosclerosis, 
whereas 9 out of 19 of those from cysteine-fed 
animals were uninvolved. Although this effect 
appears large, because of the relatively few ani- 
mals involved it is not possible to establish the 
reliability of this conclusion to a greater con- 
fidence level than P = 0.05-0.10. 

The depression of the lipoprotein levels by 
cysteine is statistically significant. With a com- 
parative cutting point of 200 mg. %, 21 out of 29 
of the control rabbits had serum lipoprotein (S, 
0-400) levels above 200 mg. %, whereas of the 
cysteine-fed animals, only 15 out of 48 had levels 
above 200 mg. %. The probability is less than 
0.01 that this could have occurred by chance. 

Although the average cholesterol levels are 
lower in the cysteine-fed animals than in the con- 
trols, the differences are not significant. 


ENDOCRINES AND METABOLISM 


Basal Oxygen Consumption in Normal and 
Hypoxic Euthyroid Subjects 


By Herman F. Froeb. Cardio-Pulmonary Labo- 
ratory, Scripps Clinic and Research Founda- 
tion, La Jolla, California. 


The purpose of this investigation was to 
compare basal oxygen consumption with the o 
circuit method employing room air (20.8% O,) 
and with the closed circuit standard BMR ap- 
paratus, which uses 100% oxygen. Two groups of 
euthyroid subjects were studied: normal (26 pa- 
tients) and hypoxic (8 emphysema, 2 cardiacs). 

The normal and hypoxic subjects have no 
significant difference in basal oxygen consumption 
or BMR by the two methods—normals 120.8 + 
17.5 cc./min./M? (open cricuit) and 122.5 + 
15.3 cc./min./M? (closed circuit); hypoxic 
122.3 + 17.9 (open circuit) and 121.5 + 15.3 
(closed circuit). In terms of BMR, the normals 
were 3.5 + 12.3 (open circuit) and 2.5 + 10.2 
(closed circuit). The hypoxic subjects were 
+0.4 + 14.4 (open circuit) and +0.1 + 128 
(closed circuit). 

The only difference from the open to closed 
circuit which approaches significance is that in 
minute ventilation for the hypoxic group; 3.91 + 
0.88 L./min./M? (open) and 3.50 + 0.78 L./ 





min./M? (closed). Minute ventilation for the 
normal group revealed no change between the 
open and closed circuits: 3.29 + 0.56 and 3.16 + 
0.79, respectively. 

The conclusions drawn from this study are 
that basal oxygen consumption by the open and 
closed circuit technics (employing 20.8% O, and 
100% Oz, respectively) yield comparable results 
in both normal and hypoxic euthyroid subjects. 
This is probably achieved by different factors 
that tend to cancel out one another, such as a 
changing RQ on 100% oxygen opposed by simul- 
taneous suppression of minute ventilation and 
oxygen consumption. 

Studies in progress with hypoxic emphy- 
sematous subjects seem to indicate a large in- 
crease in basal oxygen consumption with 30-40% 
inspiratory mixtures of oxygen compared to nor- 
mal values obtained with 100% oxygen, although 
both mixtures correct arterial desaturation. This 
apparent paradox can best be explained by the 
obliteration of the hypoxic stimulus to the re- 
spiratory center by pure oxygen, which results 
in suppression of minute ventilation and oxygen 
consumption. 


Some Interesting Effects of Hypothalamic 
Irradiations on Thyroid Metabolism - 
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By P. Blanquet and C. A. Tobias. Section on 
Biophysics, Donner Laboratory, University of 
California, Berkley. 


The possibility of irradiating strictly local- 
ized sections of rat hypothalamus by means of 
a focused beam of high energy particles (from 
the Berkeley 184” cyclotron) has been recently 
demonstrated. 

A group of 10 rats was previously irradiated 
on the median eminence, then killed, their thy- 
roids dissected and hydrolyzed. 

Though I**! uptakes, compared with con- 
trols, were normal or only slightly elevated, the 
amino acid content of the gland was greatly 
altered. Monoiodotyrosine and _ diiodotyrosine 
concentrations were practically the same as in 
normal animals, but thyroxine was found to be 
very low (less than 1/10 of the normal value). 

This finding seems to indicate clearly that 
the hypothalamus exerts a control on the last step 
of the synthesis of thyroxine (involving the 
coupling of two molecules of diiodothyrosine). 


Renal and Parathyroid Histology and the Re- 
sponse to Intravenous Calcium Loading in a 
Case of Pseudohypoparathyroidism 


By Robert L. Nielsen and Philip H. Henneman. 
Biopsies of the kidney and parathyroid, and 


intravenous calcium infusion were performed in 
a newly discovered, untreated young male with 
pseudohypoparathyroidism. The patient had low 
serum Ca (4.2 mg.%), high serum P (5.0 mg.%) 
and was unresponsive to parathyroid extract. 

The chondrodystrophies usually associated 
with pseudohypoparathyroidism were absent, but 
there were bony abnormalities. 

Although the kidney is one of the unrespon- 
sive end organs in this disease, renal histology 
has not been previously investigated. The kidney 
in this patient, however, was histologically nor- 
mal. The parathyroid showed the anticipated 
secondary hyperplasia. 

Intravenous calcium, 15 mg./Kg. infused 
over 4 hours resulted in a rise of serum Ca from 
5.5 to 9.8 mg.% and a rise in serum P from 4.8 
to 6.0 mg.%. The serum Mg did not change. The 
°P/C,o, showed a rise at 4 and 8 hours, with a 
marked fall at 24 hours. 

The calcium infusion was repeated after 
treatment with vitamin D and oral calcium lac- 
tate. The results were similar, i.e., a rise in serum 
Ca from 9.0 to 11.1 mg.% and a rise in serum P 
from 5.4 to 8.1 mg.%. The °P/C,,, however, 


showed a fall at 4 hours, a rise at 8 hours, and 
a second fall at 24 hours. 

These findings shed no light on the nature 
of the end organ defect in pseudohypoparathy- 
roidism. The calcium tolerance test has been ad- 
vocated as a means of evaluation of parathyroid 
function. The findings in this patient suggest that 
the response to Ca loading is not mediated by 
an effect on the parathyroids. 


Influence of Pregnancy on Hypoparathyroidism 


By Josiah Brown, David H. Solomon and David 
G. Rimer. University of California, Los Angeles. 


The influence of pregnancy on the course 
of hypoparathyroidism is uncertain. Among the 
few reports some claim improvement during 
pregnancy; others claim an exacerbation and 
strongly advocate more intensive treatment. 

Two patients with hypoparathyroidism, one 
postsurgical and one idiopathic, have been 
studied during the course of pregnancy. The 
former on daily administration of 100,000 units 
of vitamin D, (Calciferol) and 600-900 mg. of 
calcium maintained normal serum calcium and 
phosphorus concentrations up to the 7th month. 
During the last two months there was a moderate 
fall in calcium from 10.4 to a low of 9.4 mg.% 
and in phosphorus from 4.5 to 3.3 mg.%. Labor 
began at these levels with no clinical findings 
of hypocalcemia. Severe signs of hypocalcemia 
developed during labor and were alleviated by 
intravenous calcium. Delivery was normal. 

The patient with idiopathic hypoparathy- 
roidism was unusual in that she excreted 250-300 
mg. of urinary calcium daily when the serum 
level varied from 5.6 to 6.4 mg.%. Administration 
of parathyroid hormone or vitamin D, (100,000 
units) with calcium (600-800 mg.) produced 
a good response in serum calcium and phos- 
phorus. Increased doses of vitamin D, at the end 
of the 5th month resulted in marked hyper- 
calcemia, uremia and metastatic calcification. 
Following the return of the serum calcium to 
normal levels the membranes ruptured at 7% 
months and the fetus died in utero before de- 
livery. Despite a serum calcium of 8.8 with no 
signs of hypocalcemia at the start of labor, tetany 
of the extremities and uterus developed during 
labor. Intravenous administration of calcium con- 
trolled the tetany. 
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Our observations indicate that pregnancy _ 


alters the course of hypoparathyroidism only dur- | 


ing the period of most rapid calcification of the 
fetal skeleton (7th to 9th month). Tetany during 
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labor may occur, presumably due to hyperventi- 
lation, despite normal or borderline serum cal- 
cium concentrations. An increased intake of 
calcium during the last two months of pregnancy 
and prophylactic calcium infusion during labor 
are recommended. 


Physiologic Factors Bearing on the Mechanism 
of Action of Orinase 


By Leonard L. Madison and Roger H. Unger. 
Department of Internal Medicine, University 
of Texas Southwestern Medical School, and 
V. A. Hospital, Dallas. 

The insulinogenic action of Orinase is sug- 
gested by the inability to produce hypoglycemia 
when the f-cells are ablated. The lack of evi- 
dence of increased perpiheral glucose utilization 
constitutes formidable evidence against this hy- 
pothesis. 

Two questions relevant to this controversy 
were studied: (1) Does insulin invariably in- 
crease peripheral A-V glucose difference? (2) Is 
the effect of endogenous insulin different from 
exogenous insulin? 

To answer the first question, the effects of 
insulin (.07 u/Kg.) and Orinase (45 mg./Kg.) 
on peripheral A-V glucose difference were com- 
pared in nine dogs. Simultaneous femoral arterial 
and venous samples were drawn every 5-15 
minutes for 144-3 hours and glucose measured 
by Somogyi’s iodometric method. 

Results indicate striking similarity in A-V 
glucose changes in each dog after insulin and 
Orinase; five responded to insulin with moderate 
A-V glucose increases (mean 5 mg.%). The same 
dogs showed similar changes (6 mg.%) after 
Orinase. Four manifested small increases (mean 
2.8) after insulin and almost identical changes 
(2.6 mg.%) after Orinase. 

To investigate the second question, metabolic 
effects of insulin administered via the portal vein 
and via a peripheral vein were compared in 8 
dogs. The magnitude of hypoglycemia was iden- 
tical by both routes. However, peripheral ad- 
ministration invariably produced greater (p = 
<.01) increases in A-V glucose (mean 7 mg.%) 
than portal administration (mean 4.5 mg.%), in- 
dicating the qualitatively different effects of the 
different routes of administration. Greater hepatic 
effects and smaller peripheral effects followed 
endoportal administration. 

In conclusion: (1) Orinase mimics the ef- 
fects of insulin on A-V glucose, thereby support- 
ing the insulinogenic hypothesis. (2) Orinase 





may stimulate insulin secretion and nevertheless 
not increase A-V glucose difference because: (a) 
insulin does not always increase A-V glucose 
difference; (b) metabolic effects of insulin in- 
jected endoportally differ qualitatively from peri- 
pherally administered insulin. The smaller peri- 
pheral effect of endogenous insulin may account 
for the lack of significant increase in A-V glucose 
difference. 


A New Test for the Diagnosis of Mild 
Diabetes Mellitus 


By Roger H. Unger and Leonard L. Madison. 
Department of Internal Medicine, University 
of Texas Southwestern Medical School, and 
V. A. Hospital, Dallas. 


An alternative parameter to the various glu- 
cose loading test now used in the diagnosis of 
mild diabetes would be most useful, in view of 
the nonspecificity of the oral glucose tolerance 
test and the insensitivity of the rapid intravenous 
glucose tolerance test. Evidence as to the betacy- 
totropic action of the sulfonylureas suggested 
that one of these agents might provide the basis 
for a new test of beta cell responsiveness. The 
use of a betacytotropic substance other than 
glucose would be expected to provide a truer 
view of glucose disappearance, unobscured by 
the concomitant entry of glucose from the gut, 
and unaffected by the extreme hyperglycemia 
of the rapid intravenous glucose tolerance test. 

100 nondiabetic subjects and 79 diabetics, 
49 of whom had a normal or near-normal fasting 
blood glucose level, were given an intravenous 
injection of one gram of sodium tolbutamide over 
a two-minute period. The blood glucose conceh- 
tration of the nondiabetics declined rapidly to a 
nadir between 20 and 40 minutes after the in- 
jection, while that of diabetics, irrespective of 
their FBS level, sloped gradually toward a nadir 
beyond 1 hour. The two groups were maximally 
separated at 20 minutes after the injection; at 
this time the mean glucose level of nondiabetics 
was 60% of FBS (S.D. + 14.2), whereas that of 
diabetics was 90% of FBS (S.D. + 7.4) (p < 
.001). Criteria for interpretation of this test based 
on the frequency distribution have been 95% ac- 
curate in the differentiation of diabetics and non- 
diabetics. 

The test appears to qualify therefore as a 
valid diagnostic procedure for mild diabetes. It 
has been found innocuous and simple, and is 
complete within 30 minutes. 
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Insulin-Like Activity of Serum Protein Fractions 


By Paul M. Beigelman. Department of Medicine, 
University of Southern California Medical 
School, and Los Angeles County Hospital, Los 
Angeles. (Aided by grants from the National 
Institutes of Health and the Dazian Founda- 
tion. ) 


Pooled whole serum, either untreated or con- 
centrated by dialysis against 20% polyvinylpyr- 
rolidone (PVP), was fractionated by continuous 
flow paper electrophoresis (Spinco Continuous 
Flow Paper Electrophoresis Cell). The duration 
of electrophoresis was 16-36 hours. A barbiturate 
buffer, 0.02 M and pH 8.6, was employed. A 
Heathkit Duostat or Constat power supply pro- 
vided 30-50 milliamps. The fractionated material 
was collected in 16 or 32 test tubes. The contents 
of each test tube were concentrated by dialysis 
against 202 PVP and analyzed for qualitative 
electrophoretic serum protein composition by the 
routine Durrum serum protein electrophoresis 
procedure. 

Insulin assay was performed by intraperi- 
toneal injection of 1.0 ml. of concentrated serum 
protein fractions into 20-30 gram intact mice, 
anesthetized with intraperitoneal Nembutal, and 
measuring blood glucose decrement one hour 
after the injection. A log-dose curve was calcu- 
lated relating insulin dosage to decrease in mouse 
blood glucose. The minimal effective dose was 
one milliunit and the index of precision (lambda) 
was 0.52. This method provides slightly greater 
sensitivity but is definitely less precise than a 
previously described method of insulin assay 
utilizing diminished blood glucose increment of 
hypophysectomized-alloxanized rats. It was ob- 
served with this new, simplified method of assay 
in intact mice that final dilution of crystalline 
insulin in solutions containing protein increased 
both sensitivity and precision. 

Calculations were based on values obtained 
in mice with initial blood glucose levels of 50- 
150 mg.%. Beta-globulin evoked the greatest glu- 
cose decrement, and this was statistically sig- 
nificant as compared with gamma globulin, al- 
bumin, and various barbiturate buffer controls. 
Statistical significance could not be demonstrated 
when beta globulin decrement was compared 
with that of alpha globulin or of a serum protein 
with a mobility intermediate between beta and 
gamma globulins. 


Acute and Chronic Effects of Two New Adrenal 
Analogues: /A}-6 Methyl-hydrocortisone (Me- 


drol) and A}-6 Methyl-9 a Fluoro-21-Desoxy- 
hydrocortisone 


By Charles R. Kleeman, J. Koplowitz and Morton 
H. Maxwell. Department of Medicine, V. A. 
Center, and University of California Medical 
Center, Los Angeles. (Aided by a grant from 
the Upjohn Company.) 


Recently potent analogues of hydrocortisone 
have been developed. 9 a halogenation and 2 
methylation have enhanced electrolyte and anti- 
inflammatory activities; carbon 1-2 unsaturation 
has enhanced the latter. 

This study investigated the effects of the 
6 methyl and 6 methyl-9 a fluoro-21-desoxy de- 
rivatives of /\!-hydrocortisone in normal, dia- 
betic, adrenal and pituitary insufficient subjects. 

Acute Experiments: Sustained water diuresis 
was utilized in all experiments. In normal sub- 
jects Medrol, in oral or iv. doses up to 100 
mg. had no effect on inulin or P.A.H. clearances, 
while as little as 15 mg. increased sodium and 
potassium excretion 2 to 3 fold. Water diuresis 
was unaffected. Two to 3 mg. iv. of 9 a fluoro- 
21-desoxy Medrol increased sodium and potas- 
sium excretion 2 to 4 fold without altering renal 
hemodynamics or water diuresis. Impaired water 
diuresis was completely corrected in 2 adrenal 
and 2 pituitary insufficient patients by 5 mg. of 
Medrol intravenously. This required 10-15 mg. 
of A}-hydrocortisone. 

Chronic Experiments: These consisted of 6 
to 15 day balances on constant nitrogen and 
mineral intakes. Negative nitrogen balances and 
eosinopenia were produced by as little as 20 mg. 
of Medrol daily in normals and diabetics. In the 
latter 40 mg. had no effect on blood sugar or 
glycosuria while 100 mg. increased both. This 
indicates significant dissociation between nitro- 
gen and eosinopenic effects and diabetogenic 
properties. Twenty to 100 mg. daily caused no 
sodium retention; on the contrary, distinct sodium 
and potassium diuresis occurred independent of 
renal hemodynamic or serum electrolyte change. 
Single 15 mg. doses of Medrol were eosinopenic; 
10 mg. doses were not. 

9 a fluoro-21-desoxy Medrol up to 20 mg. 
daily had no nitrogen, carbohydrate, eosinopenic 
or electrolyte effects, the latter contrasting with 
the acute experiments. 

6 Methylation of }-hydrocortisone in- 
creases its potency by 30 to 100% while creating 
distinct sodium and potassium diuretic proper- 
ties. 9 a halogenation and C*! deoxygenation 
markedly inhibits metabolic effects, but leaves 
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intact acute electrolyte diuretic properties. 


The Treatment of Congenital Adrenal Hyper- 
plasia with Cortisone Enanthate-Undecylinate 


By Robert F. Skeels. The Shelton Clinic, Los 
Angeles. 


The patient was a 12-year-old who suffered 
from congenital adrenal hyperplasia and female 
pseudohermaphrodism. There were mild Addi- 
sonian features. Without treatment, 17-ketoster- 
oid excretion varied from 26 mg. to 30 mg./24 
hr. On cortisone acetate 75 mg. every 2 days 
im. she began to mature in a feminine manner, 
and 17-ketosteroids were held to levels of 4 to 
7 mg. 9-alpha-fluorohydrocortisone was tried, but 
it was impossible to keep the 17-ketosteroids sup- 
pressed to satisfactory levels without causing 
marked edema. Scheroson Depot (Squibb), a 
mixture of cortisone enanthate and cortisone un- 
decylinate in oil was tried intramuscularly. In 
doses of 250 mg. weekly, 17-ketosteroids were 
1.9 to 2.3 mg. and in doses of 500 mg. every 
2 weeks they were 12.0 to 13.8 mg./24 hrs. The 
patient continued to develop in an isosexual man- 
ner and felt very well. The preparation was well 
tolerated locally at the injection site, and there 
were no untoward systemic reactions, such as 
edema or hypertension, on this dosage schedule. 

This cortisone enanthate-undecylinate mix- 
ture may be of value when a sustained-acting 
parenteral steroid is indicated. 


The Effects of Biguanide Compounds upon 
Respiratory Enzymes 


By Donald F. Steiner and Robert H. Williams. 
Department of Medicine, University of Wash- 
ington Medical School, Seattle. 


Phenethylbiguanide and related biguanide 
derivatives have been introduced recently as oral 
hypoglycemic agerits. Studies on these drugs by 
workers in this laboratory have shown that the 
hypoglycemia is accompanied by a sharp decrease 
in hepatic glucose output, that hepatic glycogen 
stores are decreased, and that the blood urea in 
nephrectomized animals rises at a slower rate. 
These observations suggest that gluconeogenesis 
is decreased. The glucose uptake of isolated rat 
diaphragm is increased on incubation with bi- 
guanides. However, oxygen consumption is con- 
comitantly decreased and anaerobic glycolysis is 
increased, with a resultant depletion of glycogen 
and accumulation of lactic acid. Although the 
compounds produce no histologic evidence of 


toxicity, these metabolic effects are similar to 
those of Synthalin A. guanidines, and to certain 
inhibitors of respiratory enzymes, such as cyanide 
and azide. 

The present studies show that the glucose 
uptake of isolated rat diaphragm is not increased 
unless the concentration of the biguanide is suf- 
ficient to depress oxygen consumption. Doses of 
the biguanides which produce hypoglycemia in 
vivo decrease the QO, of rat liver slices removed 
2-3 hours after injection of the drug. Biguanides 
added in vitro to rat liver homogenates supple- 
mented with cytochrome c significantly inhibit 
oxidation of succinate as well as ascorbate. The 
reduction of methylene blue by succinic dehy- 
drogenase in the presence of cyanide does not 
appear to be affected by the biguanides in vitro. 
Thus, biguanides would appear to inhibit electron 
transport at the cytochrome level. Such an in- 
hibition could account for many of the observed 
effects of the biguanides in decreasing hepatic 


glucose output and increasing peripheral glucose 
uptake. 


The Effect of Progestationally Active Steroids 
upon Spermatogenesis, Testicular Morphology 
and Urinary Gonadotrophins 


By William M. Laidlaw, Donald J. Moore and 
Carl G. Heller. Division of Endocrinology, De- 
partment of Medicine, University of Oregon 
Medical School, Portland. 


Three progestationally active steroids, 17- 
alpha-ethyl-19-nortestosterone (Nilevar), 17- 
alpha-ethinyl-19-nortestosterone (Norluton) and 
17-alpha-ethinyl-estraene-3-one (Enovid) were 
each given, in doses of 30 mg. per day orally, 
to groups of 5 normal healthy males. Prior to 
the treatment period serial seminal specimens, 
bilateral testicular biopsies, and three or four con- 
secutive urinary gonadotrophin, estrogen, 17- 
ketosteroid and pregnanediol determinations were 
secured from every subject. A fourth group of 
4 subjects was evaluated in a similar manner 
and placed upon 50 mg. of im. progesterone 
daily. 
All compounds induced a state of azospermia 
in every subject within a period of 10 weeks. 
At this time a second series of testicular biopsies 
and hormone determinations were performed. A 
minimal to moderate degree of seminiferous 
tubular sclerosis was observed in the subjects 
receiving Norlutin and Enovid and maturation 
of the germinal epithelium was almost completely 
absent histologically. Biopsies obtained from the 








Nilevar and progesterone groups, however, re- 
vealed an entirely different picture. Here, al- 
though the absolute number of spermatocytes, 
spermatids and sperm were significantly reduced 
from the pretreatment observations, the germinal 
cells appeared to be undergoing a normal, albeit 
reduced, spermatogenesis. This histologic appear- 
ance associated with a state of azospermia is 
unique in the experience of the investigators. 

Urinary gonadotrophins were not found to 
be suppressed in the groups receiving Norlutin, 
Enovid or progesterone. A suppression was found 
in the Nilevar group although the magnitude of 
the suppression could not be determined. 

The effects of Norlutin and Enovid were 
strikingly similar. Nilevar and progesterone, how- 
ever, acted in a different manner. None of the 
four steroids acted in a manner similar to the 
commonly employed androgens or estrogens. 


Conversion of Isoleucine to Fatty Acids in Mice 


By D. D. Feller. Radioisotope Service, V. A. 
Hospital, Seattle, Washington. (Aided by a 
grant from the American Cancer Society.) 


Inguinal adipose tissue obtained from male 
Swiss mice fed an adequate diet ad libitum was 
sliced and incubated in the presence of C14- 
labeled isotopes of propionate, methylmalonate 
and isoleucine. Saponified lipids were recovered 
by standard procedures and C'* content deter- 
mined in this as well as in the CO, fraction. 
Liver slices were used as a control tissue. Re- 
sults demonstrate that surviving adipose tissue 
is capable of synthesizing fatty acids from iso- 
leucine to an extent 50-100 times greater than 
liver. These observations are comparable to those 
found when propionate and methylmalonate were 
used as substrates, respectively. The value found 
for conversion of isoleucine to fatty acids in 
adipose tissue was quantitatively closer to the 
value found with methylmalonate than with pro- 
pionate. Radiochromatographic procedures dem- 
onstrate conversion of isoleucine to methylma- 
lonate by adipose tissue. These results show that 
isoleucine is a precursor in the biosynthesis of 
lipids in adipose tissue. The data indicate that 
methylmalonate may be an intermediate in the 
path of isoleucine to fatty acids. A metabolic 
scheme describing interrelationship of acetate, 
propionate, methylmalonate and isoleucine in bio- 
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synthesis of lipids in adipose tissue is suggested 
and discussed. 


Electrolyte Disturbances in Acute Alcoholism 
with Particular Reference to Magnesium 


By Helen Eastman Martin, Charles F. McCuskey, 
Jr. and Natalia Tupikova. University of South- 
ern California School of Medicine. 


This study was made to review and extend 
observations concerning the role of magnesium 
deficiency in the symptomatology of patients with 
acute alcoholism, and to determine if there were 
other electrolyte disturbances. 

Forty-four patients with acute alcoholism, 
the majority with hallucinations and severe trem- 
or, have been studied as to the following electro- 
lyte levels: sodium, potassium, calcium, magne- 
sium, chloride and phosphate. Serial determina- 
tions were made in half of the patients. Hand- 
writing samples were obtained and estimation of 
tremor and mental state were made at the time 
of drawing the blood samples. 

On entry, 26% of the serum sodium and 24% 
of the serum chloride levels were elevated, in 
contrast to infrequent elevation of the other elec- 
trolytes. 52% of the serum magnesium, 36% of 
the serum potassium, 26% of the phosphate and 
21% of the serum calcium levels were below the 
normal range, while only 17% of the serum sodium 
and 7% of the serum chloride levels were below 
normal. 

Improvement was the rule with use of only 
hydration and sedation. There was poor corre- 
lation of handwriting and general status with the 
serum magnesium level, or changes in other elec- 
trolyte values. 

Results show the greater frequency of low 
serum magnesium levels in acute alcoholism than 
other electrolyte changes, but also indicate that 
there is an alteration of the total electrolyte pat- 
tern. The reason for rise in serum sodium and 
chloride levels is not clear, as there was no corre- 
lation with serum water levels to suggest dehy- 
dration as a factor. The occurrence of a signif- 
icant number of low serum potassium and phos- 
phate levels suggests depletion of all intracellular 
electrolytes. The reason for the greater fre- 
quency of low serum magnesium levels, however, 
is not explained on this basis. The cause for the 
low serum calcium levels also is obscure. 
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GASTROINTESTINAL SYSTEM 


The Pathophysiology of Achalasia 


By J. Alfred Rider, H. C. Moeller and Earl Miller. 
Departments of Medicine and Radiology, Uni- 
versity of California School of Medicine, San 
Francisco. 

Achalasia can be defined as a nonorganic 
obstruction of the cardioesophageal junction. It 
is generally accepted that an idiopathic degenera- 
tion of the plexuses of Auerbach and Meisner 
produces a change in the neuromuscular function 
of the entire esophagus, with resultant atrophy 
and atonia. In accordance with Cannon’s Law, 
parasympathomimetic drugs produce an exag- 
gerated, generalized esophageal contraction. 
Smooth muscle relaxants such as amyl nitrite 
have only a temporary beneficial effect. 

It is possible that the atrophy and atonia 
characteristic of this disease may be self-perpetu- 
ating due to the obstruction in the cardia. The 
present report is concerned with x-ray cinema- 
tographic studies of several patients with achal- 
asia before and after esophageal pneumatic dila- 
tations. For those patients in whom dilatation 
produced a good clinical result, the film shows 
a return toward normal of esophageal motility. 
It appears, therefore, that these lesions may be 
reversible if treated early, before permanent de- 
generative changes have occurred. 


Serotonin and the Gastrointestinal Tract 


By Bernard J. Haverback. University of Southern 
California, School of Medicine, Los Angeles. 


The gastrointestinal tract has the largest 
store of serotonin in the body. The purpose of 
this study was to determine the effect of sero- 
tonin and other indole compounds on gastroin- 
testinal function, and to evaluate serotonin metab- 
olism in patients with certain diseases of the 
intestine. 

Administration of the serotonin precursor, 
5-hydroxytryptophan, increases tissue as well as 
the blood level of serotonin. The effect of sero- 
tonin and 5-hydroxytryptophan was determined 
on gastric secretion and intestinal motility in 
the dog and in man. The interrelationship be- 
tween serotonin and other indole substances such 
as reserpine, lysergic acid diethylamide, and 
brom-lysergic acid diethylamide on gastrointes- 
tinal function was also evaluated. 

Multiple measurements of serotonin blood 
levels and of the 24-hour urinary excretion of the 





serotonin metabolite, 5-hydroxyindoleacetic acid, 
were obtained in patients with certain intestinal 
diseases and in one patient who had undergone 
resection of the entire large and almost all of 
the small intestine. 

The results of this study indicate that sero- 
tonin and 5-hydroxytryptophan are potent stimuli 
to intestinal motility. Both substances inhibit gas- 
tric acid secretion and increase secretion of gastric 
mucus. Lysergic acid diethylamide potentiates 
and both brom-lysergic acid diethylamide and 
the histamine releasing substance compound 
48/80 inhibit motility stimulated by serotonin. 

The normal range of blood serotonin and 
urinary 5-hydroxyindoleacetic acid levels are 
0.17-0.5 yg./mg. of platelet protein and 2-9 
mg./24 hours, respectively. The mean of mul- 
tiple determinations of these values in the patient 
whose large and small intestine had been resected 
were 0.04 yg. and 1.2 mg.; in two patients with 
nontropical sprue 0.85 yg. and 14 mg.; in one 
patient with Whipple’s intestinal lipodystrophy 
0.65 yg. and 17 mg.; in patients with regional 
enteritis and ulcerative colitis these values were 
within normal limits. 

It is concluded from these studies that (1) 
serotonin is a potent stimulus to intestinal mo- 
tility; (2) this amine inhibits gastric acid secretion 
and stimulates gastric mucus secretion; (3) the 
intestinal tract makes the major contribution to 
the level of serotonin in the blood and to the 
level of 5-hydroxyindoleacetic acid in the urine; 
(4) increased excretion of the serotonin metabo- 
lite, 5-hydroxyindoleacetic acid, was found in two 
patients with nontropical sprue and in one with 
Whipple’s intestinal lipodystrophy. 


The Occurrence of any Carcinoma in Patients 
with a History of Duodenal Ulcer—a Clinical 
and Pathologic Study 


By Richard E. Horowitz, Hugh A. Edmondson 
and Donald C. Balfour. 


This work was undertaken because of the 
clinical impression that patients with chronic 
duodenal ulcer seem in excellent health in later 
life and because the nutritional significance of 
the intrinsic factors secreted by the stomach have 
been related to optimum protein anabolism 
(D.C.B.). The possibility that neoplastic disease 
may presumably be influenced by healthy active 
gastric secretory function was investigated by 
studying the history and autopsy findings in a 
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large series of patients with evidence of chronic 
peptic ulcer. 

The occurrence of any carcinoma, not only 
gastric carcinoma, in patients with duodenal ulcer 
was investigated. Any carcinoma is associated 
with duodenal ulcer in only 1/3 as many autopsies 
as it is with any other condition. 

Experimentally the intrinsic factors of the 
stomach have been given CsH mice as a con- 
trolled study of a large group. The survival 
curves indicate a slight but significant protection 
against neoplasm in the treated group. The 
source of the intrinsic factors was human and 
commercial (Organon) material. 

This study indicates that the intrinsic factors 
may be one element in the protection against 
the development of carcinoma by correcting any 
protein anabolic failure in older age. 


Effect of Dosage Schedule on the Efficiency of 
Pancreatic Substitution Therapy in Pancreatic 
Steatorrhea 


By Paul H. Jordan, Jr. and Morton I. Grossman. 


The efficacy of pancreatic substitution ther- 
apy (Viokase) upon pancreatic steatorrhea was 
studied in 7 patients (5 cases of chronic relapsing 
pancreatitis and 2 cases of total pancreatectomy ). 

The 5 patients with chronic pancreatitis were 
studied during 5 consecutive 3 day periods. The 
daily calorie and fat intakes were estimated by 
the use of standard calorie charts. Feces for 
each 3 day period were collected and analyzed 
for total solids and total lipids. No Viokase 
(schedule I) was administered during periods 1 
and 5; 8 Gm. of Viokase in 3 divided doses with 
meals (schedule Il) was administered in the 
second period; 8 Gm. of Viokase in 12 divided 
doses administered hourly between 8:00 a.m. and 
7:00 p.m. (schedule III) was administered dur- 
ing periods 3 and 4. 

The average excretion of ingested fat by pa- 
tients with chronic relapsing pancreatitis was 30%, 
21.5% and 9.5% on schedules I, II and III, re- 
spectively. 

Complete studies were not performed upon 
the patients with total pancreatectomy. One pa- 
tient could not tolerate 3 large doses of Viokase 
per day. In this case, the feces contained 59 
and 19% of the ingested fat on schedule I and 
III, respectively. In the second case of total 
pancreatectomy, it was considered unjustified to 
withhold Viokase. In this case, the feces con- 
tained 31 and 12% of the ingested fat on schedules 
II and III, respectively. 

These data suggest that substitution therapy 


for pancreatic steatorrhea is more effective when 
administered in small doses at frequent intervals 
throughout the day than it is when given in the 
conventional manner, i.e., three times a day with 
meals. 


Plasma Clearance of Induced Hyperlipemia in 
Hepatic Disease 


By Jose Cutin and Fred Kern, Jr. Department of 
Medicine, University of Colorado School of 
Medicine, Denver. 


The central position of the liver in the re- 
moval of neutral fat from the circulation, and 
in its further metabolism, has been shown in 
many types of experiments. It is reasonable, 
therefore, to inquire into the effect of hepatic dis- 
ease upon the hyperlipemic state in man. 

Patients studied included those with cirrho- 
sis, viral hepatitis and controls without clinical 
or laboratory evidence of liver disease. Lipemia 
was induced by the intravenous infusion of a | 
15% cottonseed oil emulsion (Lipomul-IV, Up- 
john), containing chylomicrons averaging one 
micron in diameter. Each infusion of fat (0.25 


Gm./Kg. body weight) was administered at a 


constant rate over a 30-minute period. The 
optical density of the plasma, as a measure of 
lipemia, was determined before and at intervals 
after the fat infusion. Chemical determinations | 
of the triglycide have been recently added to the | 
optical density measurement. 

The results indicate that in patients with 
advanced hepatic damage, such as severe Laen- 
nec’s cirrhosis, the rate of clearing of the induced 
lipemia was increased when compared with the | 
controls. This finding is in conflict with certain 
experimental studies, but in agreement with prior 
clinical observations. The rate of clearance in 
patients with mild well compensated cirrhosis and 
in patients with viral hepatitis did not differ from 
the controls. 

There is no satisfactory explanation for these 
findings. The effect of the simultaneous adminis- 
tration of other substances upon the rate of 
plasma clearance of lipids is now being studied 
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The Use of Radioactive Rose Bengal in the Dif- 
ferential Diagnosis of Biliary Tract Obstruction 


By Robert A. Nordyke and William H. Blahd. 
Radioisotope Service, V. A. Center, and De 
partment of Medicine, University of California 
Medical Center, Los Angeles. } 
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is characterized by a delayed arrival of certain 
dyes in the intestine. This has been demonstrated 
by the use of bromsulfalein and in preliminary 
observations with radioactive rose bengal. To 
determine the value of this observation in the 
differential diagnosis of medical and surgical 
jaundice, observations with radioactive rose ben- 
gal were made on 20 normal patients, 10 patients 
with extrahepatic obstruction and 40 patients 
with jaundice due to intrahepatic causes. After 
the intravenous injection of 10-25 yc. I!51-labeled 
dye, serial external scintillation counting was 
done at the head, liver and abdomen. The head 
count reflects the levels of dye in the blood, the 
liver count reflects the uptake of dye by the 
polygonal cells, and the mid-abdominal count 
reflects the changing concentrations of dye in 
both the abdominal blood and the intestinal 
lumen. By means of semilog graphing technics 
the component of the abdominal curve due to 


blood can be separated from that due to dye in 
the intestine. It is therefore possible to obtain 
simultaneously the disappearance of dye from 
the blood, its uptake by the liver, its time of 
arrival in the duodenum and its accumulation in 
the intestine. In this series, decreased accumula- 
tion of rose bengal in the intestine occurred in 
both intra- and extrahepatic obstruction of any 
etiology. In addition, extrahepatic obstruction 
with or without jaundice was characterized by a 
delayed arrival time of dye in the duodenum 
(30-60 minutes) while the arrival time in intra- 
hepatic injury was normal or early (less than 
17 minutes). When intestinal accumulation was 
so small that an arrival time was difficult to 
determine, a marked retention of dye in the blood 
suggested primary malfunction of the liver cells. 
The blood retention from prolonged extrahepatic 
obstruction (up to 7 weeks’ duration) was not 
similarly elevated. 
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Studies of the Causal Role of Albumin Deficiency 
in Experimental Nephrotic Hyperlipemia 


By Ray H. Rosenman, Meyer Friedman and 
Sanford O. Byers. 


Previous studies from this laboratory sug- 
gested that the critical deficiency of circulating 
albumin in the nephrotic rat’s plasma appears 
responsible for the associated hyperlipemia and 
hypercholesteremia. This concept was tested 
further by studying the plasma albumin-lipid 
relationships in rats made hypoalbuminemic and 
hyperlipemic by feeding of biacetanilide or by 
injection of Puromycin, and in rabbits depleted 
of plasma albumin by repeated plasmapheresis. 
Normalization of elevated plasma lipids in such 
hypoalbuminemic animals was induced in each 
instance by albumin infusion. In these, as well 
as in rats made nephrotic by injection of anti- 
kidney serum (AKS), an inverse correlation was 
observed between the magnitude of decreased 
albumin concentrations and the elevated levels 
of each lipid fraction. 

In a second series of experiments the mag- 
nitude of induced hyperlipemia in AKS-injected 
rats was augmented if partial depletion of al- 
bumin was initially effected (by plasmapheresis) 
prior to AKS injection. Finally, the magnitude of 
hyperlipemia induced in normal rats by pro- 
tamine injection or by a continuously infused 





load of triglycerides was considerably augmented 
in rats initially depleted of albumin by plas- 
mapheresis. The latter response was effectively 
prevented in such animals by infusion of albumin. 
The results support the concept of the causal 
relationship between albumin deficiency and lipid 
accumulation in nephrotic plasma. The data fur- 
ther indicate that albumin deficiency primarily 
induces hypertriglyceridemia, the accumulation 
of excess plasma triglycerides in turn being re- 
sponsible for a passive, secondary plasma accumu- 
lation of excess phospholipids and cholesterol. _ 


Clinical Studies on the Diuretic Effect of 
Chlorothiazide 


By George J. Magid and Peter H. Forsham. De- 
partment of Medicine and the Metabolic Unit 
for Research in Arthritis and Allied Diseases, 
University of California School of Medicine, 
San Francisco. 


Chlorothiazide (6-chloro-7-sulfamyl-1, 2, 4- 
benzothiadiazine-1, 1-dioxide), an oral diuretic 
sharing both anticarbonic anhydrase and mer- 
curial properties, has been studied as to its ef- 
fect on serum and urine electrolyte patterns and 
blood pressure. Subjects on constant diet and 
fluid intake were given single oral doses in the 
postabsorptive state. The minimal effective 
amount of Chlorothiazide for maximal diuretic 
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activity was approximately 1,000 mg., with the 
duration of diuresis and excessive sodium loss 
varying from 6 hours for 250 mg. to 12 hours for 
1,000 mg. The onset of the diuresis was within 
2 hours and the excess in the urinary excretion 
of bicarbonate fell off earlier than that of chlo- 
ride. When a salt load was given 12 hours after 
administration of the drug, an additional diuretic 
effect was demonstrable extending for another 
14 hours. Sodium retention induced by fluoro- 
hydrocortisone and other sodium retaining ster- 
oids was effectively reversed. Clinical observa- 
tions were made on patients in congestive failure; 
12 obese subjects were given 500 mg. of Chloro- 
thiazide at 8 a.m. and 4 p.m. while on regular 
diets. Serum sodium depressed after one week 
was followed by compensatory rise to normal 
thereafter with continuous use of the drug. Serum 
potassium levels, however, continued low. Thus 
the administration of the agent as a diuretic drug 
should be enhanced by the concomitant adminis- 
tration of moderate amounts of potassium 
chloride. 


Peritoneal Dialysis in Renal Failure 


By Morton H. Maxwell, Charles R. Kleeman and 
Robert E. Rockney. University of California 
Medical Center, and V. A. Hospital, Los An- 
geles. (Aided by grants from the Viola and 
Alfred Hart Foundation, the Crown Founda- 
tion, and the Don Baxter Corporation.) 


A simplified method of intermittent peri- 
toneal dialysis was performed 56 times in patients 
with acute and chronic renal failure. Two to 4 L. 
of an idealized “extracellular” solution, with and 
without potassium, were administered rapidly 
through a polyvinyl catheter in the midline and 
removed by gravity drainage through a closed, 
sterile system after 1 to 2 hours. 

Equilibration curves revealed that all solutes 
(K, PO,, BUN, creatinine) equilibrated optimally 
along an asymptotic curve in 1 to 14% hours. 
Urea clearance averaged 21.8 cc./min. and 
creatinine clearance 21.7 cc./min. Total amounts 
of solutes removed in 12 hours averaged: K 70 
mEq., BUN 21.6 Gm., creatinine 2.2 Gm., and 
PO, 0.71 Gm. When hyperkalemia was present, 
serum K was decreased 2 to 3.8 mEq. within 
12 hours. In 6 instances of intractable anasarca 
with uremia, up to 20 L. of negative fluid bal- 
ance was accomplished by increasing the os- 
molality of the dialysis solution with 50% glu- 
cose. Abnormal plasma concentrations of Na, Cl 
and CO, always approached normal values dur- 


ing dialysis. With 24 hours of dialysis, the mini- 
mum BUN achieved was 37.5 and creatinine 6.2 
mg. %. 

Maximal clinical improvement occurred 24 
to 48 hours after termination. In chronic uremia 
this improvement never lasted more than 3 weeks. 
Severe hypertension was not relieved or aggra- 
vated. Bleeding tendencies were sometimes im- 
proved. In 11 necropsies performed on patients 
dialyzed 1 to 3 times, evidence of peritoneal 
irritation was found only once. All cultures of 
peritoneal fluid following dialysis were negative. 
Three dialyses were technically unsuccessful; all 
3 of these patients had peritoneal adhesions at 
autopsy. 

It is concluded that intermittent peritoneal 
lavage is a practical and relatively efficient meth- 
od of artificial dialysis. It offers the following ad- 
vantages over the artificial kidney: (1) ease of 
performance, (2) lack of need for specialized 
personnel, (3) economy of operation. 


Studies on Renal Function and Water Metabolism 
in Pregnant Sheep—Before and After the In- 
duction of Toxemia 


By N. S. Assali, Louis Holms and Donald L. 
Hutchinson. Department of Obstetrics and 
Gynecology, UCLA, and School of Veterinary 
Medicine, University of California, Davis. 


A clinical syndrome of toxemia of pregnancy 
occurring in sheep in the latter part of gestation 
has been investigated. The syndrome, which may 
occur spontaneously, may also be induced ex- 
perimentally and the two forms appear to be 
identical. Manifestations of the disease include 
central nervous system disturbances, nitrogen re- 
tention, proteinuria, convulsion and coma. Death 
of the animal may follow unless delivery is per- 
formed. Many of these manifestations are some- 
what similar to those of human toxemia of 
pregnancy. 

The present study was intended to investi- 
gate renal functions and water metabolism in 
pregnant sheep before and after the induction 
of toxemia. Twenty Suffolk-Hampshire ewes of 
approximately the same period of gestation were 
studied. Control clearances of inulin, PAH and 
creatinine, as well as D,O metabolism, were ob- 
tained in the latter part of pregnancy. There 
after, the animals were subjected to the proce- 
dure for inducing toxemia. This consisted of 
overfeeding them with alfalfa and barley for 
about 3 weeks and then restricting severely their 
caloric intake by substituting straw for the 
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falfa - barley mixture. Eight sheep developed 
severe toxemia, of which 4 survived for a time 
sufficient to complete the renal function tests. 
D,O studies could not be repeated because of 
the fulminating nature of the disease. The results 
showed marked reduction in urine flow, GFR 
and RPF without any change in mean arterial 
pressure in toxemia. Electrolyte excretion varied 
markedly, but in general the animals excreted 


more K than Na, probably because of the high 


potassium content of alfalfa. Total solute excre- 
tion was less in the toxemic than in the normal 
stage. It is concluded that: (1) striking renal 
hemodynamic disturbances underlie toxemia of 
the sheep; (2) the degree of renal ischemia is 
closely similar to that found in human toxemia; 
(3) lack of hypertension despite renal ischemia 
in these animals is of great physiologic interest 
and represents the major difference between hu- 
man and sheep toxemia. 


NEOPLASTIC DISEASE 


Anti-Inflammatory Substances in Malignant 
Effusions 


By Jorge Franco and Donald R. Hales. Depart- 
ment of Medicine, Stanford University School 
of Medicine. 


The effectiveness of adrenal steroids in tuber- 
culous exudates is attributed to their anti-inflam- 
matory action. Frequently the fluid in malignant 
effusions has the characteristics of an exudate. 
Therefore, it was suggested that anti-inflammatory 
substances such as adrenal steroids and parenteral 
trypsin might help control the fluid formation in 
malignant effusions. 

Three groups of 20 white albino mice each 
were inoculated with Ehrlich ascites tumor. Ani- 
mals of the first group received 5.0 mg. of corti- 
sone acetate subcutaneously. Those of the second 
group received 1.0 mg. of trypsin subcutaneously. 
In both cases the treatment was given within 
48 hours of inoculation. Five days later the ani- 
mals were killed. Determination of the volume 
of the ascites, total packed cell volume (TPCV) 
and transplantability of the tumor were per- 
formed. There was significantly less effusion in 
the cortisone-treated animals. Reinoculation of the 


fluid from all three groups gave positive results 
on transplantation, indicating lack of effect on 
the viability of the tumor cells. 

On the basis of these results, it was thought 
that steroid therapy might delay the reaccumula- 
tion of fluid secondary to malignant disease if an 
inflammatory component were present. Dosages 
comparable to those used for tuberculous exu- 
dates (30 mg. prednisone a day) were employed. 

Six patients with pleural effusion and/or 
ascites secondary to melanoma, lymphosarcoma, 
ovarian carcinoma, breast carcinoma, broncho- 
genic carcinoma and adrenocarcinoma of the gall 
bladder were treated with steroids alone for from 
one to 6 months, with clearing of the effusion 
in 3 cases and improvement in the other 3. In 
16 other patients studied, steroids were added 
to other forms of chemotherapy with objective 
improvement in 11 cases. Complications in this 
group of patients were characterized by rebound 
phenomena with reaccumulation of fluid in 2 
patients following abrupt discontinuation of the 
steroids. 

These results compare favorably with those 
obtained with the intracavitary administration of 
radioactive colloidal gold and alkylating agents. 


RESPIRATORY SYSTEM 


The Respiratory Response of Pulmonary 
Cripples to Stress 


By Carol J. Martin, Allan C. Young and Francis 
G. Gleeson. Firland Sanatorium, Seattle, and 
Departments of Physiology and Biophysics, 
and Psychiatry, University of Washington 
School of Medicine, Seattle. 


A battery of objective pulmonary function 


tests was performed daily for two weeks to two 
months on six Firland Sanatorium patients with 
diffuse obstructive pulmonary disease. These data 
were correlated with daily variations in the pa- 
tient’s mood and respiratory complaints. In addi- 
tion, each day respiratory measurements were 
recorded continuously before, during, and after a 
standard treadmill exercise test or the experi- 
mental production of a pressure headache by 
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the application of a metal headband. The com- 
plaint of dyspnea was associated significantly 
with the presence of feelings of depression. 

Analysis of these data showed: (1) Respira- 
tory responses of these subjects before, during, 
and after the exercise test showed no significant 
difference between dyspneic and average days. 
(2) Respiratory response of these subjects be- 
fore, during, and after application of the pressure 
headband was characterized by hypoventilation 
resulting in an increased FACO, on those days 
described by them as days of increased dyspnea. 
(3) A similar hypoventilation pattern was ob- 
served in each of two subjects exhibiting intense 
emotion—anger in one instance and depression 
in the other. 


Some Evidence for Active Vasoconstriction in 
the Human Pulmonary Vascular Bed Following 
Infusion of Norepinephrine 


By Dali J. Patel, Ramon L. Lange and Hans H. 
Hecht. Department of Medicine, University of 
Utah College of Medicine, Salt Lake City. 
(Aided by a grant from the Wyeth Labora- 
tories. ) 


Using right heart catheterization technics, 
simultaneous flow (F) and pressure measure- 
ments were made in the pulmonary vascular bed, 
before and during an intravenous infusion of nor- 
epinephrine. Pulmonary artery (PA) and pul- 
monary artery wedge (PW) positions were 
selected as two points between which the fall in 
pressure (AP) was measured. The pulmonary 
arteriolar resistance (PAR) was then calculated 
as PAR = AP , and expressed in arbitrary units. 

In 14 normal subjects and in 3 patients with 
supposedly abnormal pulmonary vascular bed, 
the values for PAR were calculated before and 
during norepinephrine administration. A graph 
correlating measured PW pressure to mean sys- 
temic pressure allowed a prediction of PW pres- 
sures where these were not available (r = 0.64). 
A significant increase in PAR was found during 
norepinephrine administration (p = 0.02). 

From Poiseuille’s equation, it can be seen 
that this resistance depends only upon the geom- 
etry of the vascular bed, and on viscosity of the 
blood, If, as seems likely, there is no change in 


viscosity following norepinephrine administration, 
the increase in resistance in the absence of sig- 
nificant changes in flow could only be due to a 
decrease in the radius of the vessels. It can be 
argued, in addition, that the increase in PAR 
is brought about by active vasoconstriction of the 
pulmonary arteriolar bed, since the concomitant 
rise in PA pressure should passively dilate the 
precapillary vessels and thereby lower arteriolar 
resistance. 


Pulmonary Vascular Response to Serotonin 
in Man 
By Robert F. Grover, Stuart K. Olson and S. 
Gilbert Blount, Jr. Cardiovascular Laboratory 
and Department of Medicine, University of 
Colorado Medical Center, Denver. (Aided by 


a grant from the United States Public Health 
Service. ) 


Serotonin has been demonstrated to have a 
direct action on smooth muscle, causing contrac- 
tion of isolated arterial rings. Furthermore, this 
substance produces vasoconstriction in the iso- 
lated perfused guinea pig lung. The present 
study was undertaken to evaluate serotonin as 
a pulmonary vasoconstrictor in man. 

Using the technic of right heart catheteriza- 
tion, 10 mg. of serotonin in 100 ml. of isotonic 
saline was infused over 7 to 10 minutes directly 
into the main pulmonary artery of seven patients 
with normal pulmonary arterial pressures. Con- 
tinual observations of the heart rate, respiration, 
electrocardiogram, and pressures in the brachial 
artery, pulmonary artery and wedge were made. 
Cardiac output was determined before and during 
the last minutes of the infusion, thus permitting 
the calculation of pulmonary vascular resistance. 

All patients developed a facial flush and 
tachycardia. Initial nausea was common, but sub- 
sided during the infusion. Bronchospasm ap- 
peared in only one patient. These effects dis- 
appeared promptly after the infusion. 

Cardiac output increased in every case. Sys- 
temic arterial pressure displayed only minor varia- 
tions, while systemic vascular resistance de- 
creased. Mean pulmonary arterial pressure rose 
from 2 to 10 mm. Hg, while the wedge pressure 
remained unchanged. The change in total pul- 
monary vascular resistance was variable, increas- 
ing in three cases and decreasing in three others. 
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RHEUMATIC STATES 


Protein and Lipoprotein Patterns in an Unusual 
Case of Polyarthritis 


By Frank Mattison Morgan. Glendale, California. 


A case of polyarthritis occurring in a 28- 
year-old white female with reticuloendothelial 
but with no significant cardiac involvement was 
described. Clinical activity was not detectable 
by the usual changes in the white blood count, 
C-reactive protein or sedimentation rate, but 
rather by a persistently elevated antistreptolysin 
0 titer and by significant abnormalities in the 
serum protein and lipoprotein fractions. 

After an initial normal antistreptolysin 0 
titer, elevated values ranging from 250 to 833 
Todd units were obtained for 27 consecutive 
months decreasing to 166 Todd units by the 28th 
month in spite of negative throat cultures and 
continuous prophylactic penicillin. In general, a 
direct correlation existed between the height of 
the antibody titer and clinical activity. 

In the same period six determinations of the 
serum proteins and lipoproteins by paper elec- 
trophoresis were made during various clinical 
phases of activity. The following protein and 
lipoprotein pattern indicated an active disease 
process: hypogammaglobulinemia, mild parallel 
increase in alpha, and alpha, globulins, increased 
alpha lipoprotein with corresponding decrease in 
the beta fraction, and normal total protein, al- 
bumin and beta globulin values. 

The recovery pattern consisted of the fol- 
lowing changes: mild increase in alpha, globulin, 
marked increase in alpha, gloublin and normal 
beta and gamma globulins, total protein, al- 
bumin and alpha and beta lipoproteins. 

This study emphasizes the clinical value of 
protein and lipoprotein analysis in the diagnosis 
and management of either a new clinical syn- 
drome or an atypical variant of rheumatic fever 
undetectable by routine clinical tests. That these 
electrophoretic changes in proteins and lipo- 
proteins may reflect an autoimmune reaction in 
an individual sensitized to hemolytic streptococ- 
cus is suggested by the close parallelism of the 
antistreptolysin 0 titer level to clinical activity. 





Effects of Passive and Salicylate Hyperventilation 
on Rheumatoid Arthritis 


By Fredrick H. Kahn and Daniel H. Simmons. 
V. A. Center and Department of Medicine, 
University of California Medical Center, Los 
Angeles. 

Though salicylate is among the most effica- 
cious remedies in rheumatoid arthritis, the mech- 
anism of pain relief and antiphlogistic action of 
this compound is largely speculative. The usual 
dose of salicylate to relieve symptoms of this 
disease far exceeds the amount necessary for its 
maximum analgesic effect. One effect of massive 
salicylate administration is hyperventilation, 
which may be related to the usefulness of the 
drug in rheumatic diseases. This was suggested 
by a patient with active rheumatoid arthritis and 
pulmonary disease whose salicylate requirement 
to control arthritis and cause auditory salicylism 
increased during periods of pulmonary insuffi- 
ciency. Peculiarly, auditory symptoms of hyper- 
ventilation and salicylism are similar. 

Nine patients with active peripheral rheu- 
matoid arthritis controlled by large doses of 
salicylate and one patient with untreated acute 
monoarticular gout were taken off salicylates for 
48 hours and then were subjected to 6 hours of 
hyperventilation using a Drinker respirator. Fol- 
lowing this passive hyperventilation, active hyper- 
ventilation persisted for several hours, after which 
salicylates were resumed. Range of joint motion 
(by goniometry) and alveolar pCO, (Rahn sam- 
pler and infrared CO, analyzer) were determined 
periodically. : 

Increase in range of joint motion and su 
jective improvement correlated well with de- 
creases in alveolar pCO, induced by salicylates, 
respirator hyperventilation or the subsequent ac- 
tive hyperventilation. Blood studies indicate that ; 
improvement in joint motion is more closely re- 
lated to degree of hypocapnia than to serum 
salicylate level. As a control, during a period of 
mild hyperventilation in two patients and meta- 
bolic alkalosis in one patient, joint mobility and 
hypocapnia continued to show good correlation 
with alveolar pCO,. 
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Experimental Studies of Skin Inflammation 


By Neal E. Ely, Joseph W. Verhey and Thomas 
H. Holmes. 


The influence of certain naturally occurring 
and experimentally induced stresses on experi- 
mental skin inflammation was studied daily in 
a total of 61 human subjects, including 27 non- 
hospitalized controls and 34 hospitalized patients. 
The hospitalized group consisted of 30 Firland 
Sanatorium (tuberculosis) patients, and 4 psy- 
chiatric patients. 

The experimental inflammation was induced 
by identical standardized intradermal injections 
of 0.05 cc. of a dilute solution of trypsin into the 
volar aspect of the forearm. Mood and attitude, 
during the period of injection and measurement 
of the response, were evaluated in all subjects. 
Plasma hydrocortisone levels were determined in 
27 of these subjects. 

The findings were as follows: (1) Males as 
a group give a significantly larger whealing re- 
sponse than females. (2) Control females as a 
group give a significantly larger whealing re- 
sponse than hospitalized tuberculous females. 
(3) Differences in whealing response are seen 
in the same individual on different occasions, 
and these differences are related to mood and 
attitude as well as to transient stress. The degree 
of whealing response was lower when the sub- 
ject was depressed (p = .02) and when the 
subject was anxious and tense (p = .05), as 
compared to days of calm and security. Skin 
reactions on the anxious and tense days also 
differed from the depressed days (p = .05). 
(5) Subjects with relatively low plasma hydro- 
cortisone levels exhibited the greatest whealing 
response to the intradermal injection of trypsin. 


The Infiltration of Exogenous Lipids (Carote- 
noids) Into Subcutaneous Xanthomas 


By David H. Blankenhorn. University of Southern 
California School of Medicine. 


Carotenoids are responsible for the yellow 
color from which xanthomas derive their name. 
Because carotenoids cannot be synthesized in 
human tissue, they provide a means for tracing 
the deposition of exogenous lipids in xanthomas. 
We have investigated the rate and manner in 
which variation of serum lipids can affect the 
composition of subcutaneous xanthomas by feed- 
ing carotene to a patient with multiple xanthomas 
due to diabetes. 

The patient, a 77-year-old male Negro 
known to have had mild diabetes for 24 years, 
had exhibited multiple xanthomas for 16 years. 
A cluster of four xanthomas (8, 14, 21, and 33 
Gm., respectively) was removed from the pa- 
tient’s left elbow, and the carotene content was 
determined. Alpha and beta carotene, 17 mg./ 
day, was given by mouth for 37 days, during 
which period serum alpha and beta carotene rose 
from 21 pg./100 cc. to a peak value of 361 
pg./100 cc. On the 34th day of carotene feeding 
a cluster of six xanthomas (8, 9, 13, 18, 18, and 
24 Gm., respectively) was removed from the 
patient's right elbow. 

Following carotene feeding, no significant 
increase in pigment content could be demon- 
strated in the three larger tumors; elevation of 
pigment content in the three tumors of moderate 
size was significant at the .01 level. In these 
tumors the increased pigment appeared spotty 
in distribution and concentrated at the periphery. 
By chromatographic separation, the increased 
pigment in the tumors was shown to be the 
pigment fed. 

Conclusion: Certain lipids in subcutaneous 
xanthomas of moderate size can be increased in 
as few as 34 days if a marked rise in circulating 
lipid levels is produced. 


THERAPEUTICS 


Potentiation of Chlorpromazine Toxicity by 
Large Doses of Isoniazid 


By William Mandel and Seymour M. Farber. De- 
partment of Medicine, University of California 
School of Medicine, San Francisco. 


Large doses of isoniazid were administered 


to subjects with bronchogenic carcinoma to de- 
termine whether the depletion of pyridoxine re- 
sulting from the drug would enhance the cytotoxic 
action of nitrogen mustard. During this study, 
it was noted that toxic effects developed when- 
ever small doses of chlorpromazine were given. 
Thirteen observations were made in 5 subjects. 
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Isoniazid was administered daily in doses 
ranging from 25 to 50 mg./Kg. of body weight 
for from 5 to 74 days. Chlorpromazine was given 
orally in a daily dose of 25 to 200 mg. for from 
1 to 3 days. It was administered nine times 
during isoniazid therapy, six times with and 
three times without the concurrent administration 
of nitrogen mustard. Chlorpromazine was ad- 
ministered to four subjects one week after iso- 
niazid was discontinued, the subjects receiving 
100 mg. of pyridoxine daily during this time. 

Each time chlorpromazine was given when 
the subjects were receiving isoniazid, they de- 
veloped varying degrees of confusion, dizziness, 
lethargy, somnolence, hypothermia, hypotension, 
stupor and coma. These effects occurred as early 
as three hours after a single oral 25 mg. dose and 
persisted as long as 18 hours following the last 
dose. A potentiated chlorpromazine effect did 
not occur in the same subjects the four times 
the drug was given after isoniazid was dis- 
continued. 

The cause for what appears to be a po- 
tentiation of chlorpromazine toxicity by large 
doses of isoniazid is not known, although it is 
probably related to the depletion of pyridoxine 
produced by isoniazid. 


Triamcinolone in the Treatment of Systemic 
Lupus Erythematosus 


By Edmund L. Dubois. Department of Internal 
Medicine, University of Southern California 
Medical School, Los Angeles. 


Twenty-eight patients with systemic lupus 
erythematosus have been treated with a new 
synthetic adrenal steroid, triamcinolone (Aristo- 
cort, Lederle) diacetate and alcohol for periods 
ranging from 4 days to 9 months with a median 
of 4 months. The maximum dose used was 64 
mg./day for 34 weeks. 





Fifteen patients were changed from other 
steroids to the new one. The clinically equivalent 
dosage of triamcinolone averaged 1.3 times the 
amount of prednisone or prednisolone and 0.27 
times the amount of hydrocortisone on a milli- 
gram basis. There was a great deal of individual 
dosage variation required to produce identical 
clinical effects. No obvious difference in potency 
was observed between the diacetate ester and 
the free alcohol. 

Of the 15 patients transferred from the older 
steroids to triamcinolone, 12 had a better sense 
of well being and less evidence of disease activity 
both clinically and from a laboratory standpoint 
while on the new hormone. The other 13 patients 
who had not recently been on steroids had a 
good clinical result in 10 cases. 

The usual cutaneous side effects were noted, 
such as acne, hirsutism, striae, moon face, buffalo 
hump and ecchymotic lesions. In fact, these may 
even be more prominent than with the older 
steroids, but this is difficult to state with exact- 
ness because 15 of these patients have been on 
long-term steroid therapy prior to starting this 
new hormone. The side effects of these agents 
are directly related to the duration of therapy as 
well as the dosage. 

All the patients were purposely not placed 
on a routine prophylactic anti-ulcer regimen in 
order to evaluate any gastrointestinal side effects. 
Seventen people had upper gastrointestinal series, 
24-hour uropepsins and gastric analysis with his- 
tamine before, and every one or two months while 
under treatment. There were no significant 
changes in any of these studies. Two patients 
had a duodenal ulcer associated with previous 
steroid therapy and these healed while on the 
new hormone with ulcer management. No pa- 
tients developed or had osteoporosis. Diabetes 
did not appear. There was no evidence of sodium 
retention or potassium loss. 
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BLOOD 


The Effect of Storage Temperature on 
Erythrocyte Metabolism and Survival 


By Nevin C. Hughes Jones. Department of Medi- 
cine, School of Medicine, University of Wash- 
ington, Seattle. 


There is increasing evidence of an intimate 
relationship between red cell survivals and the 
maintenance of their metabolic systems, particu- 
larly with regard to their adenosine triphosphate 
content. Further evidence has been obtained on 
this point by storing red cells for 34 days at 
temperatures ranging from +10° C. to —20° C. 
and then determining their viability and adeno- 
sine triphosphate content. The main iment 
consisted in taking red cells from 4 healthy sub- 
jects, storing them at +10°, +4°, —2° and —10° 
C., and then injecting them back into the original 
donor. In a subsidiary experiment, blood was 
taken from two other donors, stored at —20° C. 
for 34 days, and then injected into different re- 
cipients. The red cells were suspended in a 
glycerol-buffer solution; the final concentrations 
of the substances present in this solution were 
as follows: glycerol, 3.2 M; NagHPQ,, 0.02 M; 
NaH,PO,, 0.02 M; tripotassium citrate, 0.06 M; 
glucose, 0.035 M. After storage, glycerol was re- 
moved and the post-transfusion survival estimated 
by labelling the red cells with Cr®!. The adeno- 
sine monophosphate, adenosine diphosphate and 
adenosine triphosphate contents of the red cells 
at the end of the storage period were also esti- 
mated. 


The results show that there was a steady 
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increase in the percentage of cells remaining 
viable as the storage temperature was reduced. 
If the percentage of cells which failed to survive 
24 hours after transfusion was plotted on a semi- 
logarithmic scale against storage temperature, the 
values fitted a straight line. The post-transfusion 
survivals obtained from this graph ranged from 
48% after storage at +10° C. and to 93% survival 
after storage at —20° C. The adenosine triphos- 
phate content was considerably reduced in the 
red cells which had the lowest survival and there 
appeared to be a correlation between survival 
and adenosine triphosphate content. 


The Influence of Cell Age upon the In Vitro 
Tagging of Human Erythrocytes by Chromium*! 


By N. L. Petrakis, S. P. Lucia and Barbara 
Hughes. Departments of Preventive Medicine, 
Medicine and the Cancer Research Institute, 
University of California School of Medicine, 
San Francisco. 


The present studies were undertaken to 
evaluate the influence of erythrocyte age upon 
the binding of Chromium®!. Venous blood from 
normal subjects and from patients with various 
hemolytic states was tagged with Cr°! in the 
manner employed for in vivo red cell life span 
determinations. In order to separate the young 
and old erythrocytes, the tagged cells were cen- 
trifuged in 1 mm. by 7.5 mm. tubes for 60 
minutes at 3000 rpm. It has been demonstrated 
by Boroun, Figueroa and Perry that centrifuged 
erythrocytes are distributed in a density gradient, 








wherein the youngest cells are at the top and 
the older cells at the bottom of the cell pack. 
Measurements of hemoglobin concentration and 
erythrocyte radioactivity were made upon sam- 
ples of red cells taken from the top and from 
the bottom of the cell pack, respectively. The 
results were expressed as a ratio of counts per 
gram of hemoglobin at the top (T) to the counts 
per gram of hemoglobin at the bottom (B). 

It was found that in clinical conditions as- 
sociated with erythrocyte regeneration, the top 
layers containing reticulocytes and young eryth- 
rocytes contained significantly more Cr®! than 
did the cells from the lower portions of the 
centrifuged specimens. In 14 normal subjects the 
ratio T/B averaged 1.03 (range 0.90 to 1.13), 
whereas in 34 patients the ratio T/B averaged 
1.41 (range 0.90 to 4.31). High ratios were found 
in patients with severe hemolytic anemias and 
elevated reticulocyte counts. In general, the high- 
est ratios were found in patients with hemoglobin 
concentrations of less than 10 Gm. %; however, 
no consistent correlation of elevated ratios with 
the reticulocyte count was found. 

These studies indicate that the amount of 
chromium taken up by erythrocytes, in vitro, is 
directly related to the age of the erythrocyte. 
Studies are in progress to evaluate the influence 
of cell age upon the elution rate of Cr°! from 
circulating erythrocytes. 


Bone Marrow Hemosiderin Patterns and Iron 
Utilization in Patients with Anemia 


By Ralph O. Wallerstein and Myron Pollycove. 
Hematology Research Laboratory, Children’s 
Hospital, San Francisco, and Donner Labora- 
tory, University of California, Berkeley. 


Prussian blue stain of bone marrow aspirates 
in anemic (but not iron-deficient) subjects shows 
hemosiderin in two morphologically different pat- 
terns, granular and amorphous. The relative num- 
ber of granules and the size of amorphous 
hemosiderin patches in marrow particles were 
determined microscopically and the results com- 
pared to ferrokinetic measurements of hemo- 
globin synthesis. 

Granules (diameter .6-31) in 10 circular 
fields having a radius of 30p each were counted. 
The total area of 10 amorphous patches was 
determined from their dimensions with a mi- 
crometer disc. Iron utilized for hemoglobin syn- 
thesis was quantitated by Fe®® turnover studies 
using a 3 pool model, and expressed in mg. per 
day. Normal subjects had iron utilizations of 22 + 
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4 mg./day, granular counts of 2-33/10 fields and 
amorphous areas ranging from 500-8500 y?. 

A patient with pernicious anemia had an iron 
utilization of 130 mg., a granular count of 146, 
and an amorphous area of 800 y*. Six other pa- 
tients with pernicious anemia had granular counts 
of 160 to over 500, but amorphous areas of less 
than 500 y»*. The granules varied little in size, 
measuring about 1-144 p» in diameter. Similar 
patterns were seen in a child with thalassemia 
major and in an adult with refractory anemia and 
increased hemoglobin production. 

Two patients with iron utilizations of less 
than 5 mg. had only 28 and 31 granules but 
amorphous areas of 4850 and 17,000 ,?. 

In 5 patients with various hemolytic ane- 
mias iron utilization ranged from 86-191 mg., 
granular counts from 70 to 500, and areas of 
amorphous material from 1300-5100 y?. Granular 
size varied from 1-3 y in diameter. Four patients 
with congenital spherocytic hemolytic anemia had 
only traces of marrow iron. 

These findings show a close correlation be- 
tween the rate of iron utilization and the concen- 
tration of granular hemosiderin, and they suggest 
that the specific granular patterns reflect the 
mode of RBC destruction. 


Effect of Anemia and Transfusion Polycythemia 
on Phosphorus and Iron Uptake in Erythrocyte 
Precursors in Rat Bone Marrow, Studied by 
Means of a Triple Tracer Technic with P**, 
Fe®®, and Cr5! 


By Joseph P. Kriss, Edwin O. Field and John 
Gibbs. Royal Marsden Hospital, London, and 
Stanford University School of Medicine, San 
Francisco. 


The therapeutic usefulness of P®? in certain 
neoplastic diseases of man might be improved 
if normal marrow could be made to reduce its 
uptake of P52 and hence its consequent undue 
irradiation. This study was designed to determine 
whether phosphorus uptake of marrow could be 
inhibited by transfusion and increased by bleed- 
ing, and to compare the effects with those on 
Fe®® turnover observed simultaneously. 

Cr®!.tagged erythrocytes were used to label 
the circulating blood. The Cr®! content of mar- 
row specimens, therefore, served to indicate the 
amount of whole blood contamination. Knowing 
this and the P32/Cr5! and Fe®®/Cr®! ratios of 
whole blood, one could calculate the amounts 
of P32 and Fe®® in the circulating blood of mar- 
row specimens, and by subtraction from the total 
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quantities of P32 and Fe5®, the amounts of the 
respective isotopes in marrow cells were obtained. 

We devised a technic to measure the quan- 
tities of P32, Fe5® and Cr®! in a mixture of the 
three isotopes. 

Donor rats were bled 4 cc. blood by cardiac 
puncture. Recipient rats received a single intra- 
venous injection of 2 cc. red cell mass. Controls 
were untreated. Next day each animal received 
5 pe. Fe®® and 5 ue. Cr°!-tagged erythrocytes 
intravenously, and on the following day 50 uc. 
P82 intraperitoneally. Four hours later, blood was 
taken, the animal killed, and the marrow re- 
moved from both femurs. Whole blood, marrows, 
and packed red cells were analyzed for P%?, Fe, 
Cr®! and nitrogen content. 

The phosphorus uptake by the marrow cells 
of recipient rats was nearly completely sup- 
pressed, while Fe®® content was highest in this 
group and was associated with a retardation in 
the release rate of new Fe®®-labeled erythrocytes 
into the circulation. Bled animals showed in- 
creased P32 uptake by marrow cells and an ac- 


celerated release of Fe5*-labeled erythrocytes. 


An Hereditary Anemia with Hemochromatosis 


By Armand P. Gelpi and Norman Ende. Medical 
Service and Department of Pathology, V. A. 
Hospital, Fresno, California. 


Two male siblings of Swiss-English stock 
were studied in detail, with particular regard to 
an unusual hematologic defect resembling thalas- 
semia. The most severely affected sibling had a 
hypochromic anemia, a recurrent, migratory, su- 
perficial thrombophlebitis, and in addition clini- 
cal features diagnostic of hemochromatosis: early 
hepatic cirrhosis associated with massive deposi- 
tion of iron, a diabetic glucose tolerance curve, 
and bronzing of the skin. The brother manifested 
a less severe anemia and had no obvious mani- 
festations of hemochromatosis except for an ele- 
vated serum iron. The mother and an only sister 
showed minor morphologic red cell defects with- 
out anemia. The more anemic brother showed 
a brief improvement in hematologic status fol- 
lowing splectomy, and questionable improvement 
during a course of prednisone therapy. He has 
demonstrated a shortened red cell life span, as 
determined by Cr®! labeling; neither brother has 
abnormal hemoglobins. 

Similar cases have been reported sporadically 
in the literature over the past 12 years. In the 
study cited above an attempt was made to fur- 





ther define the syndrome, explore the alterations 
in iron metabolism, and suggest criteria for dif- 
ferentiation from similar, inherited hemopathic 
defects. The disease differs from thalassemia in 
its pattern of inheritance and by the absence of 
detectable amounts of alkali-resistant hemoglobin. 
“‘Pseudo-thalassemia’ is offered as a suitable de- 
scriptive term for the entity herein described. 


Further Studies in the Hereditary Biochemical 
Lesion in Certain Drug Induced Hemolytic 
Anemias 


By Ruth T. Gross, Ruth E. Hurwitz and Judith 
Beasley. Department of Pediatrics, Stanford 
University School of Medicine, San Francisco. 


Patients with hemolytic anemias induced by 
certain chemical agents (primaquine, sulfonila- 
mide, fava beans, naphthalene) show low and 
unstable levels of reduced glutathione in their 
erythrocytes. The basic defect underlying the 
abnormal glutathione metabolism appears to be 
a deficiency of the enzyme glucose-6-phosphate 
dehydrogenase. 

The present study demonstrates an heredi- 
tary defect of glucose-6-phosphate dehydrogenase 
in the erythrocytes of certain asymptomatic as 
well as drug sensitive individuals. Specific assays 
have been applied to red blood cells to measure 
the activities of glucose-6-phosphate dehydro- 
genase, 6-phosphogluconic dehydrogenase and 
glutathione reductase. Other red cell measure- 
ments included reduced glutathione before and 
after incubation with acetyl phenylhydrazine. 

Markedly reduced activity for glucose-6- 
phosphate dehydrogenase has been detected in 
the erythrocytes of 3 different categories of in- ° 
dividuals: (1) certain healthy Negro infants in 
whom the defect was discovered accidentally 
in the course of testing a large number of babies; 
(2) patients known to have had hemolytic anemia 
from ingestion of fava beans or naphthalene; 
(3) healthy relatives of the above 2 groups. In 
all 3 groups, deficiency of the enzyme was as- 
sociated with a marked drop in reduced gluta- 
thione after in vitro incubation with acetyl phen- 
ylhydrazine. Further studies in healthy newborns 
demonstrated an identical abnormality in gluta- 
thione metabolism associated with increased levels 
of glucose-6-phosphate dehydrogenase. This ap- 
parent paradox is under further study. 

It would seem likely that the infants as well 
as the asymptomatic adults with low enzyme 
values represent potential cases of drug sensi- 








tivity. In vitro tests of this hypothesis are being 
attempted. The hereditary nature of this defect 
is clearly shown by these studies. 


Hypocupremia in Infancy 


By Hugh Dempsey, Alvin Zipursky, Harold Mark- 
owitz, George E. Cartwright and Maxwell M. 
Wintrobe. Department of Medicine, University 
of Utah College of Medicine, Salt Lake City. 


Three infants with the recently described 
syndrome of anemia, hypoalbuminemia, hypo- 
ferremia and hypocupremia have been studied. 
Our investigations concerning the pathogenesis 
of the hypocupremia suggest that at least two 
different types of disorder are involved in the 
production of hypocupremia in hypoproteinemic 
infants. 

J.S. (case 1), an 84% month old male had 
taken a poor diet for 342 months. Physical ex- 
amination revealed pallor, generalized edema and 
hepatosplenomegaly. The hemoglobin was 3.2 
Gm./100 ml., serum iron 14 »g./100 ml., serum 
copper 56 yg./100 ml., ceruloplasmin 21 mg./ 
100 ml. and serum albumin 2.1 Gm./100 ml. 
C.G. (case II), a 6 month old female with a 
history of adequate dietary intake, had anorexia, 
diarrhea and vomiting for one week prior to 
admission. Physical examination revealed pallor, 
generalized edema and hepatomegaly. The hemo- 
globin was 4.1 Gm./100 ml., serum iron 27 pg./ 
100 ml., serum copper 56 y»g./100 ml., cerulo- 
plasmin 19 mg./100 ml. and serum albumin 2.3 
Gm./100 ml. In both of these cases, a prompt 
hematologic response and an increase in serum 
albumin occurred following parenteral iron ther- 
apy. The hypocupremia, however, was corrected 
only after the administration of copper. 

A third infant, M.M. (case III), a 4 month 
old female, had had diarrhea, swollen hands and 
face, and tetanic seizures in the preceding 144 
months. Slight pallor, moderate generalized 
edema and hepatomegaly were observed on phys- 
ical examination. The hemoglobin was 10.0 Gm./ 
100 ml., serum iron 21 pg./100 ml., serum copper 
36 y»g./100 ml., ceruloplasmin 11.5 mg./100 ml. 
and the serum albumin 1.4 Gm./100 ml. Hypo- 
globulinemia was also present. Copper or iron 
therapy did not affect the hematologic or bio- 
chemical abnormalities; recovery was slow and 
probably spontaneous. 

Our studies suggest that the hypocupremia 
in cases I and II was due to depletion of tissue 
copper, while that of case III was due to either 
a failure to synthesize apoceruloplasmin (the 
protein portion of the ceruloplasmin molecule) 
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or to an increased rate of destruction or loss of 
ceruloplasmin from the body. 


Heme Biosynthesis in Experimental Hepatic 


Porphyria ' 


By Goro Nishida and Robert F. Labbe. Depart- 
ment of Pediatrics, University of Washington, 


School of Medicine, Seattle. 


Hepatic porphyria is a metabolic disease 


biochemically characterized by increased copro- ) 


porphyrin and very high uroporphyrin excre | 


porphobilinogen, a monopyrrole precursor of por- 
phyrins. There is also seen, experimentally at 
least, a marked decrease in liver catalase activity, 
which is thought to result from inhibited catalase 
formation and decreased purine excretion, prob- 
ably resulting from inhibited purine biosynthesis, 

Hepatic porphyria was first induced experi- 
mentally by the administration of Sedormid, ally- 
lisopropylacetylcarbamide. Later work seeking 
the essential molecular structure for inducing por- 
phyria, disclosed that a soluble Sedormid deriva- 
tive, allylisopropylacetamide (AIA), was even 
more active. With such a compound available, 
there was presented the possibility of inducing 
the biochemical lesion in an in vitro system, thus 
eliminating many of the limitations and variables 
imposed by intact animal experiments. 

If a rat liver homogenate is incubated with 
the porphyrin precursor, delta-aminolevulinic 
acid, porphyrins and heme can be synthesized 
However, in the presence of AIA, there is a great 
increase in porphyrin accumulation, particularly 
uroporphyrin, with a concomitant decrease in the 
amount of heme synthesized. Further experi 
ments with this system have shown that AIA 
inhibits the incorporation of iron into protopor- 
phyrin to yield heme. The degree of inhibition 
is approximately doubled when incubation is 
under anaerobic conditions, and the inhibition is 
not overcome by changes in concentration of 
delta-aminolevulinic acid, protoporphyrin or iron. 
The enzymatic activity has been found to be lo 
calized in the liver mitochondria and this cellular 
fraction is now being used as the source d 
enzyme. 

At the present time, the observed changes 
in porphyrin excretion and catalase activity cat 
readily be explained on the basis of inhibitio 
of iron incorporation during heme biosynthesis : 
However, the exact mechanism of this inhibitioa 
and the observations on purine metabolism | 
main to be elucidated and are under investigation 
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The Granulocytic Marrow Mass 


By Dennis M. Donohue and M. L. Hansen. Uni- 
versity of Washington, School of Medicine, 
Seattle. 


Granulocytes are distributed in all body tis- 
sues including the circulating blood and bone 
marrow. Therefore, the enumeration of circu- 
lating forms provides little information as to the 
total numbers of these cells or the dynamics of 
their production, distribution and destruction. 
The present studies were undertaken to quanti- 
tate the precursor cells in the bone marrow and 
to relate these to the circulating forms. The ab- 
solute number of marrow granulocytes has been 
measured in three animal species and in man. 

In animals a known amount of Fe®® was in- 
jected intravenously and the animal sacrificed 
when there was maximal localization of radioiron 
in marrow normoblasts. The number of marrow 
cells and radioactivity in an aliquot of marrow 
was determined. By establishing the ratio of 
radio activity in this aliquot to the total skeleton, 
the total marrow cells could be calculated. Ap- 
propriate differential counts indicated the distri- 
bution of myeloid cells. Circulating granulocytes 
were determined from the peripheral white cell 
count and the blood volume. Similar studies were 
preformed in man except that the marrow aliquot 
was obtained from a rib removed surgically and 
a figure for marrow iron localization was assumed 
on the basis of animal data. 

Studies in 4 animals of each species and in 
ribs from 10 human subjects indicate the mar- 
row pool (including all myeloid forms) to be ap- 
proximately 40 times that in active circulation 
in rats, 20 times in rabbits, 35 times in monkeys 
and 50 times in man. 

These studies provide quantitative figures for 
the granulocyte reserve of the marrow. 


Hematodynami¢s of Leukocytes Following 
Leukopheresis in Man 


By H. R. Bierman, K. H. Kelly, M. A. Baluda, 
R. L. Byron, Jr. and F. L. Cordes. Depart- 
ment of Internal Medicine, City of Hope Medi- 
cal Center, Duarte, California. (Aided by a 
grant from the National Cancer Institute.) 


The relatively constant concentration of 
leukocytes in the circulating blood indicates that 
under normal circumstances leukopoiesis is under 
rigid homeostatic regulation. Studies of the hema- 
todynamics of leukocytes in dogs following 
leukocyte depletion have revealed a characteris- 
tic temporary leukopenia. Studies in man by 





leukocyte depletion (leukopheresis) have re- 
vealed a characteristic temporary leukocytosis. 

Data were obtained from 21 patients with 
nonhematologic disorders on 43 occasions in 
which 5 to 172 billion leukocytes were removed 
during continuous periods of leukopheresis rang- 
ing from 34 to 256 minutes. Thirty-nine of the 
43 studies showed a transient increase in the cir- 
culating leukocyte concentration followed by a 
return to the initial level. 

Three of the 43 studies exhibited a decrease 
in circulating leukocyte concentration upon the 
initiation of leukopheresis followed by a return 
to the initial level after the cessation of the pro- 
cedure. In the final remaining study no significant 
change of leukocyte concentration was observed. 
The average rate of delivery of leukocytes dur- 
ing leukopheresis was found to be 256 WBC/ 
mm.’/min. The average rate of delivery oc- 
curring at those times other than during leuko- 
pheresis was found to be 92 WBC/mm.3/min. 
with a range of 20 to 200 WBC/mm.*/min. 

Leukocyte delivery occurred slightly more 
than twice as fast as leukocyte withdrawal. The 
readily available leukocyte reservoir released at 
least six times the initial total number of circu- 
lating leukocytes. 

The serum potassium level decreased signif- 
icantly within 24 hours after leukopheresis and 
required replacement of potassium by oral and 
parenteral route. No significant changes were 
found in serum sodium, calcium, phosphorus, 
N.P.N., or uric acid. No serious untoward se- 
quelae were encountered in any of the 43 studies. 


Leukokinetics 


By A. M. Mauer, J. W. Athens, Helen Ashen- 
brucker, G. E. Cartwright and M. M. Wintrobe. 
Department of Medicine, University of Utah 
College of Medicine, Salt Lake City. 


A method for labelling leukocytes in vivo 
with P%2-containing diisopropylfluorophosphate 
(DFP?) has been described. The results ob- 
tained with this method in 45 normal human 
males are the subject of this report. 

The leukocyte radioactivity decreases rapidly 
in an exponential fashion during the first 48 hours 
after injection of the DFP%? (phase 1). The 
radioactivity then remains relatively constant 
(phase 2) until the 11th day, when a second 
exponential decrease in activity occurs (phase 3). 

In 23 subjects, the mean T 4% (+ 15S.D.) of 
the exponential decrease during phase 1 was 
5.8 + 2.2 hours. The plateau of phase 2 lasted 








an average of 11.5 days after the injection of 
the DFP? in 26 subjects (range, 9-16 days). The 
T % of the terminal exponential slope (phase 3) 
averaged 3 days in 24 subjects (range, 2-6 days). 

When the total amount of DFP injected 
is more than 2 mg., the initial decrease of radio- 
activity (phase 1) becomes irregular and pro- 
longed. This may represent a toxic effect of the 
DFP on leukocytes. When 2.0 mg. or less of 
DFP are used, the initial slope is exponential and 
reproducible. The terminal exponential decrease 
in radioactivity (phase 3) is unaffected by 
changes in DFP dosage. The relative level of 
radioactivity in phase 2 is a function of the 
amount of DFP®? injected. 

Granulocytes were separated from lympho- 
cytes by the plastic swimmer technic of Ottesen. 
As the proportion of granulocytes in a leukocyte 
sample is reduced, the radioactivity of the sam- 
ple is reduced, suggesting that lymphocytes may 
bind little if any DFP and thus have little if 
any influence on the shape of the curve. 

The interpretation of these curves in terms 
of leukocyte kinetics is difficult but the consistency 
of the findings in normal subjects suggests that 
the method will be valuable in the study of 
leukocyte physiology in health and in disease. 


Leukoagglutinins in Multiparous Women 

By Rose Payne. Department of Medicine, Stan- 
ford University School of Medicine, San Fran- 
cisco. 

Leukoagglutinins occurred in 21 of 90 preg- 
nant multiparous women. These agglutinins were 
found in women who had no or very few trans- 
fusions, the number being far less than that 
usually required for leukoagglutinin production. 
In addition, other women, who were not preg- 
nant at the time but who had a similar transfu- 
sion history, were found to possess leukoagglu- 
tinins. These women had had one or more chil- 
dren; their agglutinin was demonstrated follow- 
ing a febrile transfusion reaction. Also, febrile 
transfusion reactions associated with leukoagglu- 
tinins were observed in female patients follow- 
ing fewer transfusions than in males. Of the 
febrile transfusion reactions seen in 23 women, 
17, or 74%, had received less than 10 transfu- 
sions as compared to 8, or 30%, of 26 men. 

The leukoagglutinins of the pregnant multi- 
parous women agglutinated the leukocytes of their 
spouses, the newborn infant and some but not all 
of the other children in the family. This sug- 
gested that the father and some of the children 
had a common antigenic leukocyte factor which 
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was lacking in the mother. When the leukoag- 
glutinating sera from the multiparous women 
were tested against a large panel of leukocytes, 
various reaction patterns were noted. Work in 
this area is not yet complete, but it seems that 
several distinct leukocyte antigens may be de- 
monstrable. 

From these studies it appears that the fetus 
constitutes a new stimulus by which leukoagglu- 
tinins may be formed; that febrile transfusion re- 
actions can result from leukoagglutinin formation 
due to pregnancy alone or combined with trans- 
fusions; that the specificity of the leukoagglu- 
tinin in multiparous pregnant women is related 
to the spouse and some of the offspring; and 
finally, that there seems to be an analogy between 
pregnancy and leukoagglutinin formation on the 
one hand, and pregnancy and the formation of 
Rh antibodies on the other. 


Purine and Pyrimidine Excretion in Normal 
and Leukemic Subjects 


By William S. Adams, William A. Skoog and 
Frances W. Davis. Department of Medicine, 
University of California School of Medicine, 
and V. A. Center, Los Angeles. 


The excessive urinary excretion of the purine, 
uric acid, in subjects with certain types of leu- 
kemia is well known. In the past, investigation of 
the excretion of other purines and the pyrimidines 
has been hampered by the lack of suitable tech- 
nics of analysis. This laboratory has developed 
a method utilizing ion exchange column separa- 
tion, 2-phase paper chromatography and _ultra- 
violet absorption technics. 

Four normal subjects and 16 leukemic pa- 
tients have been placed on a low purine diet for 
5 days, following which a 24 hour urine collec 
tion is obtained and subjected to analysis for 
cytosine, uracil, thymine, adenine, hypoxanthine, 
xanthine, guanine, and their ribosides, deoxy- 
ribosides and ribotides. Marked quantitative dif- 
ferences in excretion between normal and leu 
kemic subjects have been demonstrated. Insufl- 
cient data are available at the present time to 
relate a pattern of excretion to a particular type 
of leukemia. In none of the patients with leu- 
kemia has a pattern of excretion been obtained 
similar to that found in normal subjects. Differ- 
ences in quantitative excretion of purines and 
pyrimidines have been demonstrated in two pa 
tients before and after treatment with 6-mercapto- 
purine. 

These studies are of significance as related 
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to the problem of the increased turnover of prod- 
ucts of nucleoprotein degradation in patients with 
leukemia. 


Uric Acid Excretion as a Guide to Steroid 
Therapy of Acute Leukemia 


By Edward Shanbrom. Department of Hematol- 
ogy, City of Hope Medical Center, Duarte, 
California. 


Twenty-four hour urinary uric acid excretion 
was studied prior to and during prednisolone 
treatment of 7 cases of granulocytic, 12 of lym- 
phocytic, 2 of monocytic and one of plasma cell 
leukemia. Twenty-four hour urine uric acid was 
measured one to three days prior to therapy and 
for ten days thereafter. Pretreatment values were 
usually below 2.0 Gm./24 hr., with a mean value 
of about 1.0 Gm./24 hr. In patients responsive 
to prednisolone, a striking increase in urinary 
uric acid was seen in the first 24 to 48 hours, Al- 
though this was usually associated with a fall in 
leukocyte count, there was no correlation between 
the height of the leukocyte count and the amount 
of uric acid excreted. Instead, the urinary uric 
acid often paralleled the dosage of prednisolone. 
Thus patients receiving 50 mg. of prednisolone 
a day excreted 4 to 5 Gm. of uric acid/24 hr., 
while those receiving 500 mg. daily excreted as 
much as 9 to 10 Gm./24 hr. In patients receiving 
50 mg./day, the increased excretion was noted 
primarily during the first 4 or 5 days; those re- 
ceiving larger doses showed a peak excretion dur- 
ing the first 48 hours. 

All patients with markedly increased urinary 
uric acid output went into good hematologic re- 
mission. Resistance to steroid therapy was char- 
acterized by failure to show significant uric acid 
elevation. Regardless of dosage, none of the 9 
cases of acute granulocytic and monocytic leu- 
kemia exhibited urinary uric acid excretions over 
2.0 Gm./24 hr. and none showed hematologic 
improvement. Although one case of monocytic 
and one case of plasma cell leukemia showed a 
decrease in total leukocyte count to severely leu- 
kopenic levels on massive prednisolone dosage, 
there was no hematologic improvement and the 
urine uric acid was not increased. Of 12 cases 
of lymphocytic leukemia, 7 showed a significant 
rise in urinary uric acid and subsequently went 
into complete remission. The remaining 5 pa- 
tients responded only partially and required other 
chemotherapeutic agents for complete remissions. 

The 24 hour urinary uric acid excretion is 
a good index of “steroid sensitivity” in acute leu- 


kemia. It can be used as a guide to the adequacy 
of dosage and appears to predict hematologic 
remissions. 


In Vitro Synthesis of Coagulation Protein by 
Rat Liver Slices 


By Judith G. Pool and Jean Robinson. Depart- 
ment of Medicine, Stanford University School 
of Medicine, San Francisco. 


It is difficult to demonstrate the site of syn- 
thesis of a protein in the whole animal because 
organ extirpation and poisoning procedures may 
have indirect as well as direct effects. 

We decided therefore to try to demonstrate 
in vitro synthesis of coagulation factors presumed 
to be made by the liver. Although prothrombin 
would be the logical choice, further consideration 
suggested that the thromboplastic tissue fluids 
would convert any prothrombin produced to 
thrombin and thrombin might be adsorbed to 
any coagulum. Factor VII (stable accelerator) 
which survives in the serum after clotting seemed 
the most promising candidate for measurement. 

Under ether anaesthesia, the aorta and in- 
ferior vena cava of the rat are severed and the 
liver perfused with saline via the portal vein to 
wash out as much blood as possible. Slices are 
cut with the Stadie-Riggs slicer and washed by 
two changes of Peters and Anfinsen’s bicarbonate- 
buffered balanced salt medium in a flask shaken 
for an hour at room temperature. They are then 
drained, weighed, placed in 1-2 Gm. quantities 
in Erlenmayer flasks containing 10 ml. of medium, 
gassed with 95% O,-5% COs, and incubated at 
37°C. in a water bath shaker. Medium samples 
taken at 0, 1, 2, 3, and 4 hours are buffered with 
imidazole (pH 7.3) and then quantitatively as- 
sayed for Factor VII by the method of Owren 
and Aas. Production by normal rat liver slices 
is approximately 7 units/Gm./hr. (rat serum = 
100 units/ml.) for 3 to 4 hours and then falls 
off. The synthesis is significantly increased by 
the addition of glucose to the medium; it is in- 
hibited by lower temperatures and by substitu- 
tion of nitrogen for oxygen; it is completely pre- 
vented by .003M NaCN and by small amounts 
of dicumarol or chioroform. 


The Influence of Abnormal Plasma Proteins 
on Clotting 


By Henry H. Henstell and Miriam Kligerman. 
Institute for Medical Research, Cedars of Le- 
banon Hospital, Los Angeles. 


A new theory of interference with the clot- 
ting mechanism was recently advanced based on 
the observation that unusual plasma globulins can 
complex with and/or co-precipitate clotting fac- 
tors. This mechanism could cause either a hemor- 
rhagic or thrombotic diathesis or a combination of 
both. Reduced circulating clotting factors due to 
removal by complexing with the unusual protein 
would predispose to hemorrhage. Large concen- 
trations of these clotting factor-protein complexes 
would result in thrombosis. Both hemorrhage and 
thrombosis would be expected when the circu- 
lating clotting factors are low and the clotting 
factors held in complex are high. 

Five cases were studied: (1) macroglobu- 
linemia, hemorrhagic with euglobulin; (2) macro- 
globulinemia, thrombo-hemorrhagic with euglob- 
ulin; (3) liver cirrhosis, hemorrhagic with euglob- 
ulin; (4) multiple myeloma, hemorrhagic with 
euglobulin and cryo-fibrinogen-globulin complex; 
(5) myocardial infarction, thrombo-hemorrhagic 
with euglobulin. 

In the fifth case, 5.5% (0.36 Gm.%) of the 
total protein (6.5 Gm.%) was precipitable as 
euglobulin. Prothrombin and Factor VII were 
reduced by the euglobulin precipitation. The 
prothrombin but not the Factor VII was quan- 
titatively demonstrable in the euglobulin solu- 
tion. Factor V was 112% in the plasma and was 
not reduced by precipitation of the euglobulin. 
However, at least as much excess Factor V was 
measurable in the euglobulin solution as had been 
measured in the plasma. The sum of the Fac- 
tor V activities in the euglobulin solution and 
the euglobulin-free plasma was at least twice the 
activity measurable in the plasma. This sug- 
gested that Factor V had been present in the 
plasma, but was not measurable when held in 
complex with the euglobulin. The Factor V in 
the euglobulin solution was released from the 
complex on storage. A minimum of 371% of 
Factor V was calculated to have been held in 
complex with the euglobulin. 


Heparin-Diphenhydramine Antagonism 


By Russell M. Nelson, Joseph H. Nelson, James 
O. Mason, J. Gary Maxwell and John M. Peters. 
Department of Surgery, University of Utah 
School of Medicine, Salt Lake City. 


The anticoagulation effect of heparin can 
be antagonized by several drugs. Organic bases 
such as toluidine blue and certain proteins such 
as protamine sulphate are known for this prop- 
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erty. The authors report on the antiheparin ef- 
fect of diphenhydramine (Benadryl). 

Diphenhydramine will restore the coagula- 
bility of blood rendered incapable of clotting 
by the previous addition of heparin. The neu- 
tralizing ratio for complete antagonism of heparin 
is 100 mg. diphenhydramine per 1 mg. heparin. 
Clotting time, type of clot, and clot retraction 
produced by the addition of diphenhydramine to 
heparinized dog blood is compared with a known 
heparin antagonist (protamine sulphate) and 
found to be similar. 

This antiheparin property of diphenhydra- 
mine is shown to be a specific interaction of the 
strongly acidic heparin molecule with diphenhy- 
dramine, a basic amine, to form a stable salt. Pre- 
liminary work with certain other antihistamines 
and tranquilizers indciates that they also possess 
this action. 


Plasma Coagulation Factors in Liver Diseases 


By Samuel I. Rapaport. Department of Medi- 
cine, U.C.L.A. Medical Center, Los Angeles. 
(Aided by a grant from the U. S. Public Health 
Service.) 


This paper presents quantitative data on 
plasma coagulation factor deficiencies in 50 cir- 
rhotic patients and in 10 patients with obstructive 
jaundice. Plasma was examined in the follow- 
ing assays: Quick test, prothrombin-proconvertin 
(P&P) test, prothrombin test using Russell's viper 
venom in “cephalin” suspension, one-stage proac- 
celerin (Factor V) assay, partial thromboplastin 
time and thrombin time. Antihemophilic globulin 
(AHG) and plasma thromboplastin component 
(PTC, Christmas factor) were also assayed quan- 
titatively in 18 cirrhotics using modified thrombo- 
plastin generation technics. 

Quick, prothrombin-proconvertin, and ven- 
om-“cephalin” prothrombin values paralleled each 
other. Thus, the specific venom-“cephalin” pro- 
thrombin method and the Quick test were equally 
sensitive indicators of prothrombin deficiency. 

Cirrhotics with Quick test values below 60% 
always had proaccelerin levels below 60%. A 
low Quick test without a low proaccelerin test 
casts doubt upon the diagnosis of cirrhosis. Oc- 
casionally, Quick test values between 50 and 
60% were associated with proaccelerin levels of 
20-40%. Proaccelerin activity more accurately re- 
flected the patient’s clinical status. 

Proaccelerin levels reportedly inadequate for 
efficient hemostasis (30% or less) were found in 
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9 cirrhotics. Since proaccelerin deteriorates in 
bank blood, this may explain why cirrhotics who 
bleed are often better controlled by fresh blood 
transfusions. 

Proaccelerin does not fall in obstructive 
jaundice. The lowest level observed was 75%. 
Often, elevated proaccelerin values were found. 

The partial thromboplastin time test detects 
AHG or PTC deficiencies below about 10%, i.e., 
in the hemophilic range. Partial thromboplastin 
times were consistently normal in both cirrhosis 
and obstructive jaundice. Thus, plasma thrombo- 
plastin factor deficiencies of the severity encoun- 
tered in the “mildest” hemophilia do not occur, 
even in the terminal cirrhotic. 

Quantitative assay revealed normal or ele- 
vated AHG levels in all 18 cirrhotics examined. 
In contrast, PTC activity was moderately de- 
pressed in most decompensated cirrhotics. Values 
between 15 and 30% were encountered in the 
most severely ill patients. 


Phospholipid Structure and Thromboplastic 
Activity 
By George Rouser and Sidney G. White. De- 


partments of Biochemistry and Medicine, City 
of Hope Medical Center, Duarte, California. 


The intravenous infusion of mixed soybean 
phosphatides in thrombocytopenic dogs and 
thrombocytopenic patients has been observed to 
improve clotting time temporarily. The present 
studies were directed toward the determination 
of the chemical properties of the active phospha- 
tide. 

Highly purified phospholipids and other com- 
pounds have been examined for their effect on 
acceleration of clotting of low platelet recalci- 
fied human plasma. It has been observed that 
phosphatidyl ethanolamine (PE) greatly acceler- 
ates the rate of clotting. PE is the principal com- 
ponent of natural phosphatide mixtures that ac- 
celerate clotting. Rigorous checks of purity have 
indicated that the activity observed is not at- 
tributable to the presence of impurities in the 
preparations tested. PE must contain two un- 
saturated fatty acids to be highly active. Altera- 
tion of the PE molecule by hydroxylation with 
performic acid, ninhydrin treatment, acylation 
with acetic or succinic anhydrides, or degrada- 
tion with phospholipase A destroys the clot ac- 
celerating activity. Thromboplastic activity de- 
pends upon unsaturated fatty acids in both a- 
and 8-positions. When both fatty acids are un- 
saturated, the activity increases with the increase 





in degree of unsaturation. This was shown by 
examination of synthetic distearoyl- and dimy- 
ristoryl-PE, soybean PE (containing principally 
linoleic acid), rabbit appendix PE (containing 
principally arachidonic acid), and human blood 
platelet PE (containing arachidonic acid and an 
unidentified hexaenoic acid). The necessity for 
symmetrical distribution of fatty acids has been 
indicated by a study of egg yolk PE where un- 
saturated fatty acids are located principally in 
the a-position. The ability of a phosphatide to 
accelerate clotting is associated with the forma- 
tion of a finely dispersed colloid particle with a 
negative charge on a phosphate group, and the 


presence of a proton donor group. 


The False Laboratory Diagnosis of Hemophilia 
B (PTC Deficiency) 


By Arthur J. Seaman and Karen-Marie Karlsen. 
Coagulation Research Laboratory, University 
of Oregon Medical School Hospital, Portland. 


Laboratory evidence that could result in a 
false diagnosis of hemophilia B (PTC deficiency) 
was obtained from normal sera in 70 to 95% of 
specimens tested in the thromboplastin genera- 
tion test (TGT) system when platelet substitutes 
were utilized. 

Platelet substitutes studied were asolectin 
and cephalin. 

Abnormal results from normal sera increased 
directly with time and temperature of incubation. 

TGT systems incorporating platelet suspen- 
sions yielded normal generation with the same 
normal sera which gave abnormal results in the 
platelet-substitute TGT system. 

When measured in the asolectin TGT sys- 
tem, 16 of 17 normal sera incubated at 37° for 
24 hours and 17 of 24 incubated at 20° C. for 
24 hours yielded values significantly greater than 
the mean minimum substrate clotting time of 
the same normal sera incubated one hour at the 
corresponding temperature. 

By rigidly controlling the time and tempera- 
ture of serum incubation, it is possible to obtain 
valid estimates of serum activity with TGT sys- 
tems incorporating platelet substitutes. Without 
such attention to serum preparation, many diag- 
nostic errors will result. 

Serum derived from platelet-rich plasma and 
from platelet-poor plasma exhibited similar ab- 
normal results after 24 hours at 20° or 37°C. 
incubation when used as a component in an 
asolectin TGT system and both gave normal val- 
ues in a platelet TGT system. 





Studies to define the factor(s) responsible 
for these differences continue. 


Studies on the Metabolism of Proconvertin in 
Congenital Hypoproconvertinemia 


By M. Silvija Hoag, Paul M. Aggeler and Alfred 
H. Fowell. Children’s Hospital, San Francisco, 
and Cutter Laboratories, Berkeley, California. 
(Aided by grants from the National Institutes 
of Health and the Girls Recreation Club of 


San Francisco.) 


Highly concentrated proconvertin extracts 
prepared by Al(OH); adsorption of outdated 
blood bank plasma were given intravenously to 
4 patients with congenital hypoproconvertinemia. 
Doses of 14 to 45 ml. of extracts containing 4900% 
to 8800% proconvertin gave net rises in procon- 
vertin concentration of 79% to 120%. 

The disappearance curves in 2 mildly defi- 
cient patients (proconvertin 26% to 70%) showed 
that equilibrium was established in 115 to 130 
minutes. Although half of the administered pro- 
convertin disappeared from the circulation dur- 
ing the first 80 to 95 minutes, extrapolation of 
the equilibrium curve to “zero time” showed that 
15% to 32% left the circulation before equilibrium 
was established. The half life during equilibrium 
was 100 to 108 minutes. In 2 severely deficient 
patients (proconvertin 3% to 7%) equilibrium was 
established in 90 to 95 minutes, but half the in- 
jected proconvertin left the circulation in only 
25 to 30 minutes and 55% to 60% left before 
equilibrium was established. However, the half 
life of 75 to 97 minutes during equilibrium was 
only slightly less than in the mild cases. 

These results suggest that proconvertin, like 
other plasma proteins, is distributed in the extra- 
vascular tissues as well as in the blood. This 
would account for the fact that in the severely 
deficient patients there is greater initial decrease 
in proconvertin than in the mild ones. This is 
probably caused by a larger quantity leaving 
the circulation before equilibrium is established. 
The severe cases appear to have a lower rate of 
production of proconvertin than the mild cases, 
although the shorter half life suggests that there 
may also be a slightly increased rate of destruc- 
tion. 
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Influence of X-Radiation and Aging on Tissue 
Acid Desoxyribonuclease and Desoxyribonu- 
clease Inhibitor 


By N. B. Kurnick, Barbara W. Massey, Kay B. 
Thomas and Georgianna Sandeen. V. A. Hos- 
pital, Long Beach, California, and Department 
of Medicine, University of California, Los An- 
geles. 


Following lethal total body irradiation of 
CF-1 albino mice, there is a rapid rise in acid 
desoxyribonuclease (DNase) activity per cell in 
the spleen and bone marrow. This reaches a peak 
at approximately the third to fourth day, post- 
irradiation. The activity remains elevated for the 
period of survival of the animal. In the case of 
the spleen, when the data is expressed on the 
basis of weight, the DNase activity gradually 
falls after reaching this peak. However, there is 
a concomitant loss in cellularity with relative in- 
crease in stroma so that the DNase per cell con- 
tinues to be elevated. Animals given intravenous 
mouse bone marrow 24 hrs. postirradiation show 
a progressive return in acid DNase activity per 
cell to normal. This is apparent in the spleen 
even on a weight basis and is more dramatic when 
expressed on a per cell basis, since the spleens 
of animals treated with intravenous bone mar- 
row undergo hyperplasia. Kidney and liver, which 
are less radiosensitive and are not radioprotective 
when administered postirradiation, show much 
less dramatic changes in acid DNase activity 
without any significant influence of bone marrow 
injection. The inhibitor of serum alkaline DNase 
follows a course roughly reciprocal to the acid 
DNase activity. 

The spleens of mice show a progressive in- 
crease in acid DNase activity with age. It is 
noteworthy that the splenic cells of older donors 
are reported to be less effective than those of 
young mice against radiation lethality. 

The observations are consistent with the hy- 
pothesis that irradiation destroys an intracellular 
inhibitor of acid desoxyribonuclease. Cell damage 
may then result from autolysis by DNase. Direct 
demonstration of intracellular desoxyribonuclease 
inhibitor has not been achieved. It is suggested 
that senescence is characterized by a progressive 
fall in the inhibitor. 
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BLOOD ENZYMES 


Trypsin Inhibitors of Normal Serum: 
Establishment of Normal Values 


By Hallie F. Bundy and John W. Mehl. Depart- 
ment of Biochemistry and Nutrition, School of 
Medicine, University of Southern California, 
Los Angeles. 


In the course of the study of changes of 
trypsin inhibitor levels in various diseases, it be- 
came apparent that normal values reported by 
various workers have differed considerably. Ex- 
pressed in terms of the number of micrograms of 
crystalline trypsin inhibited per ml. of serum, 
average values of 655 have been reported by 
Christenson, about 1400 by Peacock and Sheehy, 
2200 by Shulman, and 752 by Jacobsson. 

These variations can in part be explained 
by the instability of trypsin under the conditions 
of preincubation with serum inhibitor and by 
variations in the purity of the crystalline trypsin 
used. In accord with the earlier suggestion of 
Kunitz and the procedure followed by Jacob- 
sson, our results indicate that the most reliable 
results can be obtained by standardizing the 
measurements by reference to crystalline soy- 
bean trypsin inhibitor. Measurements with differ- 
ent samples of trypsin made in the presence or 
absence of calcium and ethylene-diaminetetraace- 
tate give different values for the apparent inhibi- 
tion of trypsin with the same serum sample when 
referred to the amount of trypsin protein present. 
However, the results can be reconciled by ref- 
erence to the amounts of crystalline soybean in- 
hibitor which are inhibited under the same 
conditions. 

Assuming that trypsin and soybean inhibitor 
combine in equimolar amounts, and taking the 
molecular weight of trypsin as 24,000 and that 
of soybean inhibitor as 20,000, and measuring 
the inhibition by serum inhibitor and by soybean 
inhibitor under the same conditions, the average 
normal value was found to be 1032 mg. trypsin 
inhibited per ml. of serum, with a standard devia- 
tion of 127 and a standard error of the mean of 
6.3, Although Jacobsson standardized his trypsin 
against soybean inhibitor, he carried out the 
standardization with casein as the substrate and 
the determinations of serum inhibitor under dif- 
ferent conditions, with hemoglobin as the sub- 
strate. Taking the effect of these differences into 
account, his normal value becomes 1080. 


Atropinesterase 


By B. V. Jager. Department of Medicine, Uni- 
versity of Utah College of Medicine, Salt Lake 
City. 


An enzyme capable of hydrolyzing atropine, 
homatropine and scopolamine is present in the 
serum of certain rabbits. Such rabbits exhibit 
resistance to greater quantities of atropine than 
do animals without this serum enzyme. The 
atropinesterase in rabbit serum has been partially 
purified by starch electrophoresis, and this refined 
preparation is found to have somewhat different 
characteristics than the enzyme present in whole 
serum. An atropinesterase also is present in the 
liver of many animal species. The liver atropines- 
terase of guinea pigs and of rabbits has been 
compared with the enzyme present in rabbit 
serum. 


A Study of Anticholinesterase Properties of 
Parathion in 8 Human Subjects 


By J. Alfred Rider, Joyce Swader, Hugo C. Moel- 
ler and Ralph W. Weilerstein. Gastrointestinal 
Clinic of the Department of Medicine, Univer- 
sity of California School of Medicine, San Fran- 
cisco. 


During the past few years the anticholines- 
terase insecticide, parathion, has occupied a prom- 
inent place in our agricultural economy. This 
agent is potentially very toxic, and deaths have 
been reported in human beings who were exposed 
to it during industrial spraying of crops. 

Although the doses of parathion which pro- 
duce acute and chronic toxicity in animals have 
been determined, no direct evidence has been 
obtained on the amount that can be safely tol- 
erated by man. In an attempt to gain this in- 
formation, the effect of parathion on serum and 
red cell cholinesterase levels was studied in 8 
healthy subjects. The drug was administered 
orally in a corn oil vehicle in a daily dose of 
0.003, 0.010, 0.025, and 0.050 mg./Kg. body 
weight during each of 4 three-week periods. 

The average plasma cholinesterase level 
showed a slight rise after the initial dose of 0.003 
mg., which persisted up to the final week of the 
third treatment period. Twenty-four hours after 
the dose had been increased to 0.050 mg. in the 








fourth treatment period, the plasma cholines‘frase 


esterase had again risen to the average prdtreat- 
ment level. There was no change in RBC qholin- 
esterase values during the study. 







New Clinical and Experimental Observations on 
Angina Pectoris 


By Myron Prinzmetal, Naci Bor, Takashi Wada 
and Rexford Kennamer. Institute for Medical 
Research, Cedars of Lebanon Hospital, Los 
Angeles. 


In addition to the classical angina pectoris 
of effort, or Heberden’s angina, there is a second 
type of angina pectoris which to date has not 
been clearly defined and thus is not usually recog- 
nized. The purpose of this paper is to present 
the total picture of this “new type” of angina 
based on previous reports and our own clinical, 
electrocardiographic and experimental observa- 
tions. It occurs at rest; attacks are infrequent; 
pain is severe and prolonged. The electrocardio- 
gram shows ST segment elevation with recipro- 
city. Subsequent myocardial infarction occurs at 
the site suggested by the electrocardiogram dur- 
ing attacks. 

Diagnosis of the “new type” of angina pec- 
toris is the more difficult of the two. Transient, 
marked ST segment elevation is found during 
the pain. This usually results in the diagnosis 
of acute myocardial infarction and erroneous 
treatment of the patient. 

Experimentally, all of the electrocardio- 
graphic characteristics of the Heberden’s type 
can be produced by bleeding the animal. The 
limb leads show ST segment depression without 
reciprocity. Direct exploratory leads show mul- 
tiple small areas of ST segment depression. This 
primary ST segment depression is due to a 
specific type of ischemia of the surface myo- 
cardium and is not associated with reciprocal 
depression. Surface exploration of the hearts of 
15 patients with angina pectoris undergoing sur- 
gery by Dr. Alfred Goldman disclosed islands of 
ST segment depression. 

When a major branch of the coronary artery 
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It was concluded that (1) small doses of 
parathion appear to cause a slight rise in plasma 
cholinesterase in human subjects, but have no 
effect on RBC cholinesterase levels, and (2) hu- 
man subjects can ingest as much as 0.050 mg. of 
parathion per Kg. body weight daily for as long 
as 3 weeks and show little or no depression of 
cholinesterase levels and no adverse clinical symp- 
toms. 


was tied and untied, ST segment elevation with 
reciprocal ST segment depression always oc- 
curred. 

These findings indicate that the new type 
of angina is due to almost complete occlusion of 
a relatively large single coronary vessel, and as- 
sociated spasm causes interruption of blood to 
a large area of the myocardium. Since a large 
vessel is already almost completely occluded, the 
use of anticoagulants in the new type would ap- 
pear to be absolutely indicated. 


Electrocardiographic Patterns Associated with 
Cardioplegic Drugs 


By Russell M. Nelson, Joseph H. Nelson, James 
O. Mason, J. Gary Maxwell and John M. Peters. 
Department of Surgery, University of Utah 
College of Medicine, Salt Lake City. 


Chemically produced elective cardiac asys- 
tole has become a valuable tool in many cases of 
cardiac surgery; yet, little is known of the mecha- 
nism of action of these various drugs on cardiac 
tissue. 

Electrical events during elective asystole and 
subsequent recovery produced by five classes of 
cardioplegic drugs have been studied. Included 
in the analysis are the changes in the amplitudes 
of the various waves, rate, rhythm, P-R, QRS 
and Q-T intervals. 

Electrocardiographic patterns are presented 
on the following drugs employed experimentally 
on dog hearts during by-pass of the lesser cir- 
culation by means of a pump-oxygenator system: 
(1) Antihistaminics and local anesthetics: pro 


caine, chlortrimeton, chlorpromazine, diphenhy- [ 


dramine; (2) Muscle relaxants: curare, succinyl 


choline; (3) Cholinergic drugs: edrophonium, | 


neostigmine, acetyl choline, carbachol; (4) Ions: 
potassium citrate, potassium chloride, sodium ¢- 
trate, magnesium sulfate, sodium chloride; (5) 
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Miscellaneous drugs: 2 (o-methylphenol) cyclo- 
hexanol, versine, hypaque. 


Effects of Toxic Doses of Quinidine on Cardiac 
Rhythm of the Normal and Abnormal Heart 


By Elton L. McCawley, H. Lenox H. Dick, W. 
Rich Warrington and Robert Doughton. De- 
partment of Pharmacology, University of Ore- 
gon Medical School, Portland. (Aided by a 
grant from the U.S.P.H.S.) 


Although quinidine can restore sinus rhythm 
in patients with premature ventricular systoles or 
ventricular tachycardia, these same arrhythmias 
are reputed to be the major cardiac toxicity from 
quinidine overdosage. 

Quinidine gluconate was administered by 
constant intravenous perfusion to 34 anesthetized 
dogs until death occurred. At no time were extra- 
systoles or ventricular tachycardia observed. With 
low dosage a sinus tachycardia appeared, to be 
replaced with a progressively slowed sinus rhythm 
as dosage increased. The lethal rhythm was 
a slow ventricular fibrillation secondary to respira- 
tory and circulatory failure. 

In dogs with surgically-induced right or left 
bundle-branch block, quinidine doses, 1/5th to 
1/6th lethal, resulted in a rapid ventricular tachy- 
cardia which was reversible. Similar changes in 
thythm occurred in the presence of complete AV 
block following section of the bundle just distal 
to the node. 

In dogs with normal hearts, digitalized until 
various ventricular arrhythmias appeared, quini- 
dine causes the reappearance of normal rhythm. 
The lethal arrhythmias from overdigitalization 
were, however, not abolished by quinidine. 

In a similar manner quinidine can often pre- 
vent ventricular arrhythmias resulting from the 
administration of epinephrine, although cardiac 
acceleration still accurs. 

The presence of myocardial infarcts from 
ligation of coronary vessels or congestive heart 
resulting from ultrasound irradiation does not in- 
teract with quinidine to establish ventricular 
arrhythmias. 


Serum Quinidine Concentrations Induced by 
Intramuscular Quinidine Gluconate 


By Norman J. Sweet and Richard Coskey. De- 
partment of Medicine, University of California 
School of Medicine, San Francisco. (Aided by 
grants from The San Francisco Heart Associa- 
tion, The Monterey Heart Association and the 
Christins Breon Fund.) 


Parenteral quinidine is occasionally neces- 
sary in cardiovascular emergencies due to acute 
arrhythmias. To determine the safety and effec- 
tiveness of intramuscular quinidine gluconate, 
the drug was given in varied dose schedules. 
Before each injection patients were carefully 
checked for evidence of toxicity; blood for serum 
concentration was drawn and electrocardograms 
taken. No cardiac, renal, or hepatic insufficiency 
was present. The results were as folows: 

24 patients received 0.8 Gm. hourly for 5 
doses; the maximum blood levels achieved aver- 
aged 10 ng./ml. (range 3.9-18.8). 15 patients 
received 0.8 Gm. every 2 hours for 5 doses; maxi- 
mum blood levels averaged 7 yg./ml. (range 
3.6-10.2). 15 patients received 0.4 Gm. hourly 
for 5 doses; the maximum blood levels averaged 
6 pg./ml. (range 3.1-9). 15 patients received 
0.4 Gm. every 2 hours; the maximum blood levels 
averaged 6 yg./ml. (range 3.7-8.1). The drug 
was discontinued in 10 of the first group, 7 of 
the second group, and 2 of the third group. The 
reasons for stopping included nausea, vomiting, 
moderate hypotension, and occasionally electro- 
cardiogram changes. 

40 patients reached an average blood level 
of 4 pg./L. (range 1.8-9.8) 1 hour after injection 
of 0.8 Gm.; 30 patients reached an average blood 
level of 3.8 wg./L. (range 1.2-8.4), 2 hours after 
administration. 

The data indicate that (1) considerable 
variation in serum levels occurs in different in- 
dividuals after identical amounts of intramuscular 
quinidine; (2) toxicity is closely related to the 
rate of rise of blood levels; (3) 0.4 Gm. of quini- 
dine gluconate intramuscularly every 2 hours 
times 5 produces values in the therapeutic range 
without toxicity; (4) a single intramuscular dose 
of 0.8 Gm. may provide an average satisfactory 
level for 2 hours; (5) because of the rapid rate 
of increase of the serum quinidine concentration, 
intramuscular quinidine in repetitive doses de- 
mands the utmost caution. 


Carbohydrate Metabolism in the Isolated Beating 
and Arrested Dog’s Heart 


By Loren C. Winterscheid, Roy R. Vetto and K. 
Alvin Merendino. Department of Surgery, 
School of Medicine, University of Washington, 
Seattle. 


Induced reversible cardiac arrest is utilized 
daily in the present era of intracardiac surgery. 
The perimeters that mark its limits are not clearly 
understood. In order to study some of these per- 
imeters, an isolated canine heart preparation has 





been devised. This preparation allows a precise 
control of the perfusion of an isolated heart under 
standard conditions. Quantitative biochemical de- 
terminations can be carried out that provide 
documentation of the carbohydrate metabolism 
in the myocardium. 

Present studies reveal that the beating heart 
under the experimental conditions has a carbo- 
hydrate metabolism that is functioning at a steady 
rate regardless of time. Glucose serves as the 
primary substrate for carbohydrate metabolism. 
Lactic acid contributes no significant quantity 
to this metabolism in our preparation. 

In 30 minutes the arrested heart reveals a 
gross reduction in the quantity of carbohydrate 
metabolism as compared to the beating heart. 
There is a 2000-3000-fold difference in the ca- 
loric equivalence of the carbohydrate metabolism 
of the beating as compared with the arrested 
heart. The pH of the coronary circulation also 
falls markedly. 


Is There a Specific Hemodynamic Pattern in 
Mitral Stenosis? 


By Arthur Selzer and Robert B. Sudrann. Medical 
Service, V. A. Hospital, and Department of 
Medicine, Stanford University School of Medi- 
cine, San Francisco. (Aided by a grant from 
the San Mateo County Heart Association. ) 


Following the studies by Harvey et al., the 
view became widely accepted that hemodynamic 
studies are capable of distinguishing between the 
mechanical effects of mitral stenosis and myo- 
cardial factors of heart failure, in that in the 
former pulmonary hypertension prevails and in 
the latter low cardiac output is the predominant 
finding. 

Current studies concern a series of 62 cases 
of pure or predominant mitral stenosis showing 
widely variable degrees of severity, and a series 
of 58 cases of left ventricular failure caused by 
hypertensive and arteriosclerotic cardiac disease, 
also varying in severity. Hemodynamic findings 
in these two series were compared with each 
other. In mitral stenosis (group I) severely ele- 
vated left atrial pressure (pulmonary “wedge” 
pressure over 25 mm./Hg) occurred in 35% and 
in heart failure (group II) in 21%. Increased 
pulmonary vascular resistance occurred in 36% of 
group I and 57% of group II. Severe pulmonary 
hypertension associated with very high pul- 
monary vascular resistance (above 600 dynes/ 
sec./em.5) occurred in 10% of group I and 14% 
of group II. Significantly reduced resting cardiac 
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output occurred in 72% of group I and 82% of 
group II. Inadequate rise of cardiac output with 
exercise occurred in 60% of group I and 88% of 
group II. 

The comparison of the two groups fails to 
show a significant qualitative difference between 
them. Hemodynamic changes in cardiac failure 
appear somewhat more frequent than in mitral 
stenosis; this may not be significant because by 
their nature the groups are not strictly compara- 
ble. It is concluded that hemodynamic abnor- 
malities in mechanical mitral block and in myo- 
cardial failure show a wide degree of overlapping 
and that there is no specific hemodynamic pattern 
which would permit a distinction between these 
two mechanisms of disease. 


Intensity of the First Heart Sound in Mitral 
Stenosis with Atrial Fibrillation 


By Herbert N. Hultgren. Department of Medi- 
cine, Stanford University School of Medicine, 
San Francisco. 


Previous studies of the intensity of the first 


heart sound in patients with mitral valve disease | 
and atrial fibrillation have resulted in conflicting | 


conclusions regarding the relationship of the 
loudness of the sound to the duration of the 
preceding diastolic period. 


In these earlier studies the tricuspid com- | 


ponent of the first sound was not identified and 


the degree of associated mitral insufficiency was | 


not accurately evaluated. To investigate this 
problem further, phonocardiograms of 40 patients 
with mitral valve lesions and atrial fibrillation 
have heen examined. The intensity of tricuspid 
and mitral components of the first sound has been 


graphically related to the length of the preceding | 
diastolic period. Findings in patients with tight | 


mitral stenosis were compared with those in pa- 
tients who had mitral stenosis and associated 
significant mitral insufficiency. 


The sound of tricuspid closure could be f 


identified in nearly every patient. In patients with 


tight mitral stenosis and those with associated f 


mitral insufficiency, the sound was faint after 
long diastolic periods but was invariably ac 
centuated after short diastolic periods. Maximum 
accentuation occurred after diastolic periods of 
0.10 to 0.45 seconds. The sound of mitral closure 
was evident in all patients. In patients with tight 
mitral stenosis its intensity was not related to the 
length of the preceding diastolic period. In pe 
tients who had associated mitral insufficiency, 
however, the sound was faint after long diastolic 
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periods and loud after short diastolic periods. 
Maximum accentuation occurred after diastolic 
periods of 0.30 to 0.45 seconds. The variation 
can be appreciated at the bedside and may be 
an additional useful method of identification of 
the presence of significant mitral insufficiency. 

Increased transmitral blood flow in patients 
with combined mitral stenosis and insufficiency 
resulting in greater movement of the mitral valve 
is probably the basis for the predictable variation 
of the first sound in these patients. 


Mitral Insufficiency and Pulmonary Hypertension 
Accompanying Patent Ductus Arteriosus 


By Leonard M. Linde and Forrest H. Adams. 
Department of Pediatrics, University of Cali- 
fornia School of Medicine, Los Angeles. 


The clinical diagnosis of uncomplicated pat- 
ent ductus arteriosus is not difficult. When this 
defect exists in association with other cardio- 
vascular anomalies, the classical signs are often 
absent. This report presents three children with 
the previously unreported triad of mitral in- 
sufficiency and pulmonary hypertension in as- 
sociation with patent ductus arteriosus. Clinical 
and laboratory findings, physiologic data and 
difficulties encountered in definitive diagnosis will 
be discussed. 

Initially, physical signs in each of these 
children were compatible with the diagnosis of 
interventricular septal defect and pulmonary hy- 
pertension. In each, cardiac catherization sur- 
prisingly revealed marked pulmonary hyper- 
tension with a large left to right shunt via a 
patent ductus arteriosus. After ligation of the 
ductus, a remaining apical systolic murmur trans- 
mitting to the left axilla was felt to be typical of 
mitral insufficiency. In one of these patients, this 
mitral insufficiency has been demonstrated angio- 
cardiographically. in a postoperative study. All 
patients show postoperative clinical or catheriza- 
tion evidence of decrease in the pulmonary 
hypertension. 

Previous reports have described association 
of patent ductus arteriosus with coarctation of 
the aorta, pulmonary stenosis and insufficiency, 
aortic valve abnormalities and mitral stenosis. In 
these three patients, physical findings, electro- 
cardiographic and rotengenographic studies all 
pointed to a diagnosis of interventricular septal 
defect and pulmonary hypertension. The recom- 
mendation of watchful waiting given to the 
parents of these children might have had dis- 
astrous results. Excessive flow to the lung via the 





patent ductus arteriosus, plus the added eventual 
insult to the pulmonary vascular tree that has 
been described with mitral insufficiency, would 
have soon resulted in sufficient pulmonary hyper- 
tension to reverse the flow through the ductus. 
Surgical closure of the patent ductus arteriosus 
would then have been attended by extremely 
high mortality. 

Experience with these cases reinforces our 
concept of the necessity for early definitive diag- 
nosis in children with congenital heart disease. 
Recognition of this described triad, differential 
diagnosis from interventricular septal defect, and 
surgical closure of the patent ductus is of utmost 
importance before these patients develop irrevers- 
ible pulmonary hypertension. 


Pulmonary Hypertension Relieved by Priscoline 
in Patients with Congenital Heart Disease 


By Robert F. Grover, Watson A. Bowes, Jr. and 
S. Gilbert Blount, Jr. Cardiovascular Labora- 
tory and Department of Medicine, University 
of Colorado Medical Center, Denver. (Aided 
by a grant from the United States Public 
Health Service. ) 


An increase in pulmonary arteriolar resist- 
ance is frequently observed in association with 
large ventricular septal defects, and less fre- 
quently with atrial septal defects or with a patent 
ductus arteriosus. To elucidate the functional na- 
ture of this increased resistance, the following 
investigation was undertaken. 

Using the technic of right heart catheteriza- 
tion, the vasodilator Priscoline was administered 
in a dose of 1 mg./Kg. directly into the pul- 
monary artery of 8 patients with pulmonary hy- 
pertension: 7 had ventricular septal defects and 
one had an atrial septal defect. Pressures in the 
brachial and pulmonary arteries were followed 
continually. To calculate flow by the Fick method, 
expired air and appropriate blood samples were 
obtained before and 10 minutes after Priscoline. 

A diffuse cutaneous flush appeared promptly 
after the administration of Priscoline, but dis- 
appeared with 3 minutes. Tachycardia was com- 
mon, while a transient systemic arterial hypo- 
tension was sometimes observed. The fall in 
pulmonary arterial pressure was prompt and often 
dramatic. Pulmonary blood flow increased sig- 
nificantly, indicating a reduction in pulmonary 
vascular resistance of 60 to 80%. In 2 cases with 
right-to-left shunt and cyanosis, the arterial satu- 
ration increased to normal during the effect of 
Priscoline. Such marked alterations in pulmonary 


hemodynamics produced by a vasodilator sug- 
gest that the increased pulmonary vascular resist- 
ance in these patients is due at least in part to 
vasospasm. However, the exact mechanism of 
this vasospasm has not been defined, since 
Priscoline has multiple actions. 


Effects of Ascending Aortic Occlusion During 
Coronary Arteriography 


By Louis H. Frische and Charles T. Dotter. De- 
partment of Radiology, University of Oregon 
Medical School, Portland. 


Radiographic demonstration of diseased cor- 
onary arteries is a clear prerequisite to successful 
surgical therapy. Previous methods of coronary 
arteriography have suffered a number of defects, 
notable among which have been the unpredict- 
ability of visualization, the large quantity of 
opaque agent necessary for adequate filling, and 
the occasional fatalities resulting from injecting 
an overwhelming dose of contrast medium into 
one coronary orifice. Brief occlusion of the as- 
cending aorta solves these problems by creating 
a closed compartment distal to the aortic valve. 
A relatively small amount of contrast medium 
injected into such a compartment is sufficient to 
give reliable opacification of the coronary vessels, 
and less toxic media may be substituted for the 
relatively opaque iodine-containing agents here- 
tofore required. 

Aortic occlusion of variable duration has 
been produced more than 100 times in healthy 
dogs, both with and without the concomitant 
injection of contrast medium. The effects upon 
blood pressure proximal and distal to the occlu- 
sion have been recorded simultaneously with 
electrocardiographic tracings. As expected, blood 
pressure proximal to the occlusion rises, usually 
to a level approximately double the baseline pres- 
sure. Restoration to normal pressure rapidly fol- 
lows termination of the occlusion. With the 
proper technic, total aortic occlusion of up to 
30 seconds’ duration produces no significant elec- 
trocariographic alteration. When injection of con- 
trast agent accompanies the aortic occlusion, ECG 
changes indicative of mild anoxia may be ob- 
served, but these are inconstant. 

The evidence thus far supports the conclu- 
sion that any hazard of temporary aortic blockage 
will be more than offset by the advantage of 
adequate visualization preceding surgical attack 
upon coronary occlusion. 


Histopathologic Finding in Verified Cases of 
“Aortic Arch Syndrome” 
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By George C. Griffith and Oscar Magidson. De- 
partment of Medicine (Cardiology), University 
of Southern California School of Medicine, Los 
Angeles. 


Obliteration of the aortic arch and its 
branches may present a histologic picture of 
angiitis which supports a diagnosis of hyper- 
sensitivity or may be primarily atherosclerotic 
in character. This report is based on the authors’ 
study of material from four cases of aortic arch 
syndrome occurring in young women. 

In the acute phase, biopsy specimens of the 
left subclavian artery and adjacent structures evi- 
dence angiitis and inflammatory reaction about 
the artery. The intima is partly thickened and 
partly of average thickness, and is composed of 
loose, collagenous, fibrous connective tissue. The 
internal elastic membrane appears generally in- 
tact, undulated and nonthickened, but partially 
frayed at one or two sites. A dense infiltrate of 
mixed inflammatory cells involves large portions 
of the media and adventitia; mononuclear types 
predominate, but some eosinophils are seen. In 
scattered foci, these cells are undergoing necro- 
biosis. Within the infiltrate is a proliferation of 
reticulum or histiocytic cellular elements, scat- 
tered small multinucleated giant cells, and in- 
creased vascularity. Within the inflammatory 
zone, the arterioles often exhibit variable hyper- 
plastic sclerosis unassociated with definite vas- 
culitis or thrombosis. Where not obscured by the 
inflammatory cellular infiltrate, the media is some- 
what loose, richly collagenous, and contains a 
reduced but variable number of smooth muscle 
elements. The adventia is thickened by richly 
collagenous, vascular, fibrous connective tissue. 
Both medial and adventitial changes account for 
thickening of the arterial wall and loss of elas- 
ticity. 

In the chronic phase, sections of the artery 
reveal extensive luminal narrowing until merely 
an inconsequential slitlike lumen remains. This 
is associated with medial fibrosis and periadventi- 
tial fibrosis. A few perivascular collections of 
lymphocytes within the fibrosed adventitia re 
main as sole evidence of residual inflammation. 


Injection of T-1824 into the Aorta for the Study 
of Patients With Aorta-to-Pulmonary-Artery 
Shunts 

By Homer R. Warner, Alan F. Toronto and J. D. 
Mortensen. Department of Physiology and Ex 


perimental Surgery, Latter-Day Saints Hospital, 
Salt Lake City. 
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Difficulty in the precise localization by car- 
diac catheterization of left to right shunts near 
the pulmonary valve is well recognized. Further- 
more, the distinction between patent ductus ar- 
teriosus (PDA) and aortic-pulmonary artery 
window (APW) cannot be made by venous 
catheterization unless the catheter can be made 
to pass across the defect. 

A technic has recently been developed in 
this laboratory for the quantitation of aortic in- 
sufficiency. This involves injection of small 
amounts of T-1824 at various points in the 
descending thoracic aorta and at known times 
in the cardiac cycle, and simultaneous recording 
of time-concentration curves in left radial and 
femoral artery blood. Following injection of dye 
during diastole into the aorta at a point near the 
origin of the left subclavain artery of a patient 
with PDA, part of the dye goes directly to both 
sampling sites, causing an early deflection (a;), 
while part enters the pulmonary artery and ap- 
pears at both sites 4 to 7 seconds later, causing 
a second deflection (a2). In the presence of PDA, 
a, at the radial will disappear before a, as the 
site of injection is moved down the aorta, while 
with APW, the opposite is true. ag is always 
absent with ventricular septal defect unless aortic 
insufficiency is a complicating factor. 

This technic has permited clear-cut dif- 
ferentiation of these defects in patients and 
experimental animals and has made possible, in 
the case of PDA, estimation of the relative mag- 
nitude of flow down the thoracic aorta and 
through the ductus as a function of time in the 
cardiac cycle. 


Physiologic Effects of Partially Shunting Un- 
oxygenated Venous Blood to a Systemic Artery 
on Cardiac Failure 


By Marvin B. Bacaner, John Connolly and Jerold 
Lowenstein. Surgical Research Laboratory, 
Stanford University Hospitals, Stanford Uni- 
versity. (Aided by a grant from the National 
Heart Institute. ) 


Although prolonged extra corporeal oxy- 
genation provokes deleterious physiologic effects, 
pumping blood without oxygenation may be 
safely carried out for many hours. We have in- 
vestigated the effects of partial by-pass of un- 
oxygenated blood on cardiac function. 

After heart failure had been established in 
6 dogs by partial constriction of the main pul- 
monary artery, blood from the inferior vena cava 
was shunted to a reservoir and pumped without 


oxygenation into a femoral artery. Cardiac output 
was determined before and during failure, and 
while shunting, by a dye dilution technic using 
I'31-Jabeled rose bengal with external counting 
over the base of the heart. 

In all dogs following pulmonary artery con- 
striction, right ventricular pressure rose, systemic 
pressure fell, and cardiac output decreased, often 
to zero. The heart gradually dilated and contrac- 
tions became feeble, often ceasing. Then the by- 
pass was opened; when the pump had partially 
elevated systemic pressure, cardiac contractions 
returned. When ventricular contractions had ele- 
vated systemic pressure well above pump output 
pressure, cardiac output increased sharply. If 
the by-pass were discontinued in the first 20 
minutes, the heart quickly failed again, but was 
restored by resuming the shunt. However, in 4 
instances, after shunting for 20 minutes, the heart 
failure did not reappear even when the by-pass 
was discontinued. 

These data indicate that the partial by-pass 
effectively improves cardiac function and in- 
creases cardiac output. We believe these results 
are due to increased coronary circulation effected 
by elevating systemic pressure. (Filling the reser- 
voir from the vena cava was without effect until 
the pump raised systemic pressure.) It has been 
demonstrated that when assisted during the criti- 
cal adjustment period, the heart has a capacity 
to compensate to excessive loads which it was 
unable previously to handle. Clinical trial of this 
procedure in heart failure and shock is con- 
templated. 


The Effect of Cyclic Variation of Occupational 
Stress on the Serum Cholesterol and Blood 
Clotting Time 


By Ray H. Rosenman and Meyer Friedman. Har- 
old Brunn Institute, Mount Zion Hospital, San 
Francisco. 


Accountants were selectively chosen as a 
self-controlled group for studying effects of cyclic 
occupational stress upon serum cholesterol (S.C.) 
and blood clotting time (B.C.7.), since their 
routine work schedule is interrupted by urgent 
tax deadlines, associated with severe occupational 
stress. Forty male accountants (age 28-56) were 
bled biweekly for S.C. and monthly for B.C.T. 
from January to June, 1957. Complete records 
also were kept of weight, exercise, diet, relative 
work load, and any exposure to unusual avoca- 
tional stress. 

The S.C. of most subjects fluctuated sig- 
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nificantly, lowest average levels occurring during 
work lulls and highest levels during severe occu- 
pational stress. When studied individually, each 
subject's highest S.C. consistently occurred dur- 
ing severe occupational or other stress, and his 
lowest at times of minimal stress. Thus the S.C. 
averaged 252 mg./100 ml. at the time each 
considered his emotional stress from any cause 
to be greatest, and 210 when he considered it 
minimal, values closely approximating the aver- 
ages of the subject’s actual highest and lowest 
observed S.C. Marked sensitivity of the S.C. to 
severe emotional stress was observed, rapid rises 
of as much as 125 mg./100 ml. occurring during 
severe occupational or other stress. The results 
were not ascribable to any changes of weight, 
exercise, or diet. 
"Marked acceleration of B.C.T. consistently 
occurred at times of maximum occupational stress, 
in contrast to normal B.C.T. during work lulls. 
The results suggest that exposure to this 
type of socioeconomic stress may underlie the 
higher S.C. of American males, compared to that 
of members of other societies. However, the re- 
action of the B.C.T. to stress appears particularly 
important when it is remembered that neither 
the incidence nor severity of coronary athero- 
sclerosis per se has increased in Western man in 


recent decades, but only the incidence of coronary 
thrombosis. 


Studies of “Regional” Blood Flow in Unanes- 
thetized Animals with a Miniature Electro- 
magnetic Flowmeter 

By N. S. Assali, A. Kolin and George Herrold. 
Department of Obstetrics and Gynecology, Uni- 
versity of California School of Medicine, Los 
Angeles. 


The present method of studying the rate of 
blood flow to specific organs of the body in 
conscious animals utilizes an electromagnetic 
flowmeter which can be implanted chronically 
around the vessel supplying a given organ. The 
transducer unit is composed of a miniature mag- 
net energized by an A.C. of 400 cycles/sec. 
and embedded in a nonirritant plastic material, 
together with two electrodes which pick up the 
voltage induced in the blood stream. Instru- 
mental details have been published elsewhere. 
Under sterile conditions, a small segment (2 to 
4 cm.) of the vessel is freed from the surrounding 
tissue and slipped through a slit into a cylindrical 
channel located in the gap of the magnet. The 
lead wires which are insulated by polyvinyl tub- 


ing are exteriorized through an opening in the 
skin which could either be near or remote from 
the region of implantation. The incision is closed 
and the animal is allowed to recover from anes- 
thesia. Blood flow is then recorded as the animal 
is allowed to move about as freely as the lead 
wires will permit. Systolic and diastolic blood 
flow are projected on the screen of an oscilloscope 
and photographed with a slit camera. The in- 
strument is calibrated once and for all and does 
not require calibration prior to each implanta- 
tion. The zero baseline may be obtained me- 
chanically by means of an occlusion bag inserted 
around the vessel at the time of implantation of 
the flowmeter (superseded method) or elec- 
trically by switching off the magnetic field. Both 
methods yield identical results. Changes in re 
gional blood flow in the conscious animal sub- 
jected to a variety of physiologic and psychologi- 
cal stimuli as well as to the action of various 
pharmacologic agents have been recorded. The 
present method offers the possibility of simulta- 
neous recording of blood flow in several regions 
of the body under physiologic or pathologic con- 
ditions. It is equally applicable to the study of 
the blood flow in human subjects during a variety 
of operative procedures. 


The Influence of Diet on Hydralazine Toxicity 
in Rats 

By Raymond M. Kivel, Bruce Konigmark, Brigid 

Gray and Norman Namerow. Department of 


Medicine, University of California Medical 
School, Los Angeles. 


Hydralazine has been observed to provoke 
toxic manifestations, including a syndrome nearly 
indentical with systemic lupus erythematosus, in 
patients treated for hypertension. The action of 
the drug experimentally is thought to be mediated 
through its effect on enzyme systems. An ap- 
parent difference in metabolic pathways has been 
demonstrated in animals previously maintained 
on diets which emphasized different foodstuffs. 
This metabolic adaptation was utilized in a study 
of hydralazine toxicity in rats. 

In acute experiments rats previously fed 
diets high in either fat, carbohydrate or protein 
were injected intraperitoneally with an LD 50 
dose of hydralazine. The high-carbohydrate group 
had an increased mortality, compared with 4 
control group fed a more normal balance of 
foodstuffs (p < 0.01). The high-fat group had 
comparatively more survivors than the contra 


group (p < 0.01), whereas the high-protein 
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animals had neither enhanced survival nor in- 
creased mortality. 

Hydralazine in a gelatin base was adminis- 
tered subcutaneously daily for two months to 
determine the long-term influence of the drug 
on the survival of animals receiving the various 
diets. Growth curves during the injection period 
were much the same for all groups except the 
high-protein group, which tended to gain more 
weight. The mortality of the high-carbohydrate 
animals was significantly greater (p < 0.01) than 


that of the high-fat, high-protein or control 
groups, which were essentially the same. 

The increased mortality rate among the rats 
on a high-carbohydrate diet in both the acute 
and chronic experiments may only mean an in- 
creased susceptibility to a nonspecific stress. 
Another possible explanation is that emphasis on 
different dietary constituents induced reliance on 
different enzyme systems, making the various 
groups more or less vulnerable to a metabolic 
antagonist, in this case hydralazine. 


ENDOCRINES AND METABOLISM 


A Nonhypophyseal Urine Factor which Stimu- 
lates the Uptake of Radiophosphorus by the 
Chick Thyroid 


By Francis S. Greenspan, William Lew and 
Joseph P. Kriss. Department of Medicine, Stan- 
ford University School of Medicine, San Fran- 
cisco. (Aided by a grant from the U. S. Public 
Health Service. ) 


Ultrafiltrate residues (UFR) of human and 
animal urine were examined for pituitary thyro- 
trophic (TSH) activity by the TSH bio-assay 
based upon the uptake of P%? by the chick thy- 
roid, and were found to be active in this assay. 
The active factor in UFR was different from 
TSH because (1) the slope of the dose response 
curve in the P82 uptake assay was consistently 
flatter than the TSH curve, (2) it was more 
resistant than TSH to heat and pepsin hydrolysis, 
(3) it did not behave like TSH with respect to 
organic solvent fractionation, ion-exchange chro- 
matography, continuous flow curtain electropho- 
resis and starch block electrophoresis, (4) activity 
was found in urine from hypophysectomized ani- 
mals and humans, and (5) it did not stimulate 
I'8! uptake or thyroid cell hyperplasia. 

It is concluded that (1) the P%? uptake 
stimulating factor in urine UFR is chemically 
different from TSH, (2) it is not derived from 
the hypophysis, and (3) it is capable of stimu- 
lating certain phases of thyroid metabolism with- 
out stimulating cell growth. 


On the Rate of Secretion of the Thyroid Gland 
in the Rat 


By Georgianna Jagiello and W. P. VanderLaan. 
Endocrine Laboratories, Scripps Clinic and Re- 
search Foundation, La Jolla, California. 


The rate of secretion of thyroid hormone has 
usually been estimated by the “goiter-prevention 
method.” The amount of thyroxine injected daily 
that prevents goiter does not prevent depletion 
of iodine stores in the thyroid gland. Previous 
studies have shown that iodine-depletion is as- 
sociated with greatly enhanced iodine-ion-concen- 
trating capacity not dependent on increased thy- 
rotropin elaboration. 

Studies at 23° C. room temperature in 
Sprague Dawley immature male rats indicated 
that the amount of Na-l-thyroxine given daily 
subcutaneously that prevented propylthiouracil- 
induced goiter resulted in plasma organic iodine 
concentrations which were twice the level found 
in untreated controls. This suggested possible 
increased sensitivity of the iodine-depleted thy- 
roid gland to thyrotropin and that the goiter- 
prevention method gives a high estimation of the 
thyroid secretion rate. 

Studies of 5 hour radioiodine uptake by 
the thyroid glands of rats fed low iodine diets 
and given graded doses of J-thyroxine tended to 
support the estimation of secretion rate derived 
from the goiter-prevention method. Iodine up- 
take was suppressed from 31% per 5 hours to 
13% at the 8 yg. dosage level. 

The significance of the increase in concen- 
tration of organic iodine in plasma found in 
studies using the goiter-prevention method awaits 
exploration by other means. 


The Effect of Triiodothyronine on the Rate of 
Release of Hormonal I*! from the Thyroid 
Gland 


By Delores E. Johnson, David H. Solomon and 
Monte A. Greer. University of California Med- 
ical Center, Los Angeles; University of Oregon 
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Medical School, Portland; Harbor General Hos- 
pital, Torrance, California; and Long Beach 
V.A. Hospital, Long Beach. 


Orally administered thyroid extract or ti- 
iodothyronine (T3) causes suppression of radio- 
iodide uptake in normal persons but fails to do 
so in patients with hyperthyroidism. The possi- 
bility that this refractoriness of the pituitary- 
thyroid axis might not be complete was suggested 
by the finding that the rate of release of hormone 
from the thyroid gland of hyperthyroid patients 
often decreased to subnormal levels after the 
cessation of thyrotropin injections. This finding 
implied that the increased amount of hormone 
released during thyrotropin administration may 
have inhibited hormone secretion for some days 
thereafter. Accordingly, the effect of excesses of 
thyroid hormone on thyroidal release rate was 
studied. 

Hormonal I'*! release rate was determined 
by external counting over the thyroid gland, 
while reutilization was prevented by the admin- 
istration of methimazole. After the baseline slope 
was determined, varying doses of Tg were ad- 
ministered to several groups of subjects. 

All of 11 normal subjects showed partial 
to complete inhibition of hormonal release when 
they received small doses of Tg (75-100 yg. per 
day). Of 14 hyperthyroid patients, 13 showed 
no change in release rate when T, was admin- 
istered in doses up to 1600 yg./day; these 
amounts caused significant elevation of the BMR. 
One of these patients was exceptional in that 
she had previously shown suppression of radio- 
iodide uptake from 63% to 12% on 75 pg. T,/day. 
The release curves of 2 patients in the euthyroid 
stage of Graves’ disease and of one acromegalic 
with hyperthyroidism were not changed by very 
large doses of Ts. 

Conclusions: (1) The phenomenon of failure 
of inhibition of the hyperfunctioning thyroid 
gland by triiododothyronine, previously indicated 
by radioiodide uptake studies, has been extended 
to include the hormone-release function. (2) The 
data do not support the concept that hyperthy- 
roidism results simply from an abnormally high 
setting of an otherwise normally responsive hypo- 
thalamo-pituitary “thermostat.” 


Physiologic Studies with Pure 
Crystalline Progoitrin 


By Monte A. Greer and J. M. Deeney. Depart- 
ment of Medicine, University of Oregon Med- 
ical Scool. 


Previous studies have shown that certain 
foods, especially rutabagas and turnips, possess 
antithyroid activity in man. The active anti- 
thyroid principle of the turnip family has been 
isolated, chemically identified, and named goitrin. 
Goitrin has a slightly greater antithyroid activity 
in man than does propyl-thiouracil. 

It has been known for some time that goitrin 
is released from a precursor by enzymatic action. 
it recently has been possible to isolate and eluci- 
date the structure of this precursor, progoitrin. 
A sufficient supply of pure crystalline progoitrin 
was prepared to investigate its action. Earlier 
studies had indicated that cooking foods contain- 
ing progoitrin would destroy myrosin, the specific 
hydrolytic enzyme which liberates goitrin from 
progoitrin. Therefore these cooked foods would 
have no antithyroid activity when eaten. 

Studies now have been made with oral pro- 
goitrin in 35 human subjects and 100 rats, em- 
ploying inhibition of radioiodine uptake as an 
index of antithyroid activity. Contrary to ex- 
pectations it has been found that progoitrin is 
effective as an antithyroid agent either with or 
without myrosin. Its activity, even without the 
addition of enzyme, is as great as would be 
expected from the goitrin which would be liber- 
ated. In 3 patients, it has been possible by spec- 
trophotometric analysis to identify the appearance 
of goitrin in the urine after the administration 
of progoitrin without enzyme. This indicates that 
hydrolysis of progoitrin takes place within the 
body in the absence of exogenous myrosin. This 
is thus the first demonstration of a thioglycosidase 
from nonplant sources. 

This demonstration of antithyroid activity 
following the administration of pure progoitrin 
suggests that our concept regarding the innoc- 
uousness of cooked turnip and rutabaga in the 
production of simple goiter must be revised. 


Clinical Use of the Biguanides in Oral Treatment 
of Diabetes Mellitus 


By W. D. Odell, D. C. Tanner, D. F. Steiner 
and R. H. Williams. Department of Medicine, 
University of Washington Medical School, 
Seattle. 


Recently, the remarkable hypoglycemic ef- 
fect of an orally administered biguanide com- 
pound (phenethylbiguanide) has been described 
by several workers. They report that no histologic 
lesions have been produced by these drugs in 
experimental animals. The mechanism of action 
is twofold: (1) to decrease gluconeogenesis and 
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hence hepatic output of glucose, and (2) to in- 
crease muscular uptake of glucose. Unlike the 
action of insulin, biguanide action results in a 
decrease in oxygen consumption and glycogen 
storage. 

Using these studies as a background, we 
have given oral treatment to 61 diabetic patients 
with one or more of three biguanide compounds 
--isoamyl, amyl, or phenethylbiguanide. Various 
kinds of diabetic patients were treated: juvenile 
and adult, stable and unstable. It was concluded 
that a patient showed a “good” response (a) if 
his insulin dose was decreased by 30% or more, 
or (b) if his blood sugar was decreased by 30% 
or more and if glycosuria was decreased by 50% 
or more. On this basis, 55% of the patients had 
a “good” response. 45% could be controlled on 
one of these drugs alone. Early side effects ob- 
served in 60% were anorexia, occasional nausea 
in some patients, and rarely, vomiting. In all 
cases these symptoms disappeared within 4 to 
48 hours after the dose had been lowered or 
the drug therapy had been stopped. Nine pa- 
tients noted a 5 to 10 lb. weight loss after 3 to 12 
weeks of biguanide therapy. Lowering the dose 
and/or adding insulin, or stopping the drug re- 
sulted in a prompt weight gain. Hepatic and 
renal tests done on all patients during biguanide 
therapy remained normal. 

Several diabetic patients who could not be 
controlled readily on insulin alone were well con- 
trolled on combined treatment with insulin and 
a biguanide compound. Patients who were not 
controlled on tolbutamide were often well con- 
trolled on a biguanide compound. 

Clinical use of these compounds is limited 
by the high incidence of side effects, but bigu- 
anide therapy appears to be valuable for certain 
diabetic patients. 


Studies with Phenethyldiguanide—a 
Hypoglycemic Agent 


By Arne N. Wick and Ellen Larson. Scripps 
Clinic and Research Foundation, La Jolla, 
California. 

It is now well established that N’-beta-phene- 
thylformamidinyliminourea (hereafter called 
DBI) when administered orally to human dia- 
betics and certain diabetic animals will reduce 
the blood sugar to a normal level. In order to 
investigate the mechanism by which DBI causes 
hypoglycemia, we have tested DBI in 3 prep- 
arations which consistently respond to the ad- 
ministration of insulin. These systems are rat 





diaphragm (in vitro), rat (epididymal) adipose 
tissue (in vitro), and the eviscerated-nephrec- 
tomized rabbit. C1*-labeled glucose was used in 
all studies. It was found with the diaphragm 
and adipose tissue that DBI (0.5 mg./ml.) caused 
a decrease in the oxidation of glucose and in 
the conversion of glucose to glycogen and total 
lipid. When the total C1* content of the incu- 
bated tissue was used as a measure of glucose 
uptake the DBI also produced a decrease in 
glucose uptake. These results, with respect to 
glucose uptake, are at variance with the data 
obtained by other workers by the direct deter- 
mination of the glucose disappearance in the 
incubating medium. This discrepancy is being 
investigated. 

The administration of DBI (intravenously) 
to eviscerated-nephrectomized rabbits was with- 
out measureable effect on the glucose disappear- 
ance even when the dosage was increased to 
toxic amounts. The high doses were fatal, ap- 
parently because of cardiac arrest. In vitro 
studies with DBI on spontaneously beating hag- 
fish systemic hearts (D. Jensen) showed that the 
compound produced a marked arrhythmia. 


Clinical Observations with a New Oral 
Hypoglycemic Agent (DBI) 


By Thomas H. Lambert. Scripps Clinic and Re- 
search Foundation, La Jolla, California. 


Thirty known diabetic patients have been 
observed following the administration of DBI, 
a nonsulfonylurea compound. These patients in- 
cluded juveniles and patients with complications 
such as Kimmelstiel-Wilson’s disease and osteo- 
myelitis. Prior to therapy these patients had 
complete physical examination, ECG, CBC, ur- 
inalysis, PBI, I1#1 uptake, IVPSP, BUN, choles- 
terol, BSP, cephalin flocculation, thymol turbidity, 
and total serum bilirubin. Following the initiation 
of therapy these laboratory examinations were 
repeated at various intervals. Twenty-four hour 
excretion of glucose in the urine was measured 
daily. No impairment of liver or kidney function 
was detected after the administration of DBI, 
and there were no significant effects on the ECG 
upon hourly examinations after a single dose. 
Changes in the ECG of two patients were noted 
after chronic administration of this hypoglycemic 
agent, but it has not been determined that these 
effects were due to DBI. Six patients showed 
suggestions of moderate intermittent reductions 
of iodide accumulation by the thyroid for four 
to five hours after a single dose of DBI. The 
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24 hour I'*! uptake of two patients was markedly 
depressed after 2 weeks of treatment with the 
compound, but returned to normal range after 
4 weeks, during which time DBI was continued. 
There were reductions in the total cholesterol of 
15 patients. The only serious manifestations ob- 
served were gastrointestinal symptoms of nausea, 
vomiting, and diarrhea. DBI had a demonstrable 
blood-sugar lowering effect in 19 of 30 diabetics 
selected at random. Thirteen patients have been 
controlled successfully up to the present time. 
This successful group consists of stable diabetics 
within the 44-73 age group, and with an insulin 
requirement of 15-65 units per day. The mecha- 
nism of action of DBI is not known, and further 
studies are necessary for better evaluation of 
this hypoglycemic agent. 


The Influence of Insulin and Orinase on the 
Turnover of Plasma Glucose as Studied with 
C!* Glucose in Humans 


By G. L. Searle, G. E. Mortimore, R. Buckley 
and W. A. Reilly. Radioisotope and Medical 
Services, San Francisco V. A. Hospital, San 
Francisco. 


Investigation has been made of the imme- 
diate and prolonged effects of insulin and Orinase 
on the specific activity time course and concen- 
tration time course of plasma glucose. From 
these data we are able to calculate the kinetic 
changes in glucose supply to and disappearance 
from the plasma induced by the drugs. 

Experiments are of six hours duration. Sub- 
jects are injected intravenously with 90 yc. of 
evenly labeled C'* glucose. Blood samples are 
collected before and after insulin or Orinase ad- 
ministration and analyzed for plasma glucose spe- 
cific activity and plasma glucose concentration. 
Specific activity data is plotted semilogarithmical- 
ly. Plasma glucose concentration is plotted line- 
arly. 

Preliminary results on 4 patients indicate an 
inhibition of liver glucose output following in- 
sulin or Orinase. This effect is more pronounced 
with insulin than with Orinase. It is not shown 
at this time whether the resumption of a nega- 
tive slope in the plasma glucose specific activity 
occurring some 40-60 minutes following drug 
administration is a valid measurement of glucose 
turnover; it is interesting to note that both insulin 
and Orinase lower the turnover rate of glucose 
in an amount proportional to the decrease in 
plasma glucose concentration. 





Our data on the kinetics of glucose turnover 
at this time indicate an action of Orinase similar 
to that of insulin in lowering the blood sugar. 
However, we cannot rule out a separate and in- 
dependent mechanism of action for Orinase. 


Assay of Insulin and Insulin-Like Substances; | 


Method of Glucose Uptake by Rat Epidydimal 
Fat 


By Paul M. Beigelman. Department of Medicine, 
University of Southern California Medical 
School, and Los Angeles County Hospital, Los 
Angeles. (Aided by grants from the National 
Institutes of Health and the Dazian Founda- 
tion. ) 


A method of insulin assay, devised by Martin 
and Renold at Harvard Medical School, utilizes 
glucose uptake by Wistar rat epidydimal fat. 
Segments of epidydimal fat, usually weighing 
70 to 120 mg. each, are excised from young 
180 to 250 Gm. Wistar rats. The fat tissue is 
incubated in a Dubnoff apparatus for approxi- 
mately four hours with Krebs-bicarbonate and 
glucose medium. Incubation proceeds at an os- 
cillation rate of 40 per minute, 36.5° C., and 
under 95% oxygen and 5% carbon dioxide. Re | 
sidual glucose is determined by the Somogyi- | 
Nelson method. Various concentrations of crys- 
talline insulin and of serum or serum fractions 
can be tested in this fashion. Glucose uptake is 
calculated as mg. per Gm. fat, and may be com- 
pared with appropriate controls, including albu- 
min or other proteins added to the Krebs-bicar- 
bonate medium. 

This method is highly sensitive, detecting 
as little as 10 micro-units per ml. Pooled human 
serum demonstrated measurable insulin-like ac 
tivity in concentrations as dilute as 1:40, or 0.05 | 
ml. in 2.0 ml. The estimated insulin-like activity 
of whole pooled serum is in the 250 to 1000 
micro-unit per ml. range. Repeated freezing and } 
thawing of pooled human serum causes no dimi- 
nution of insulin-like activity. Possible enhance [ 
ment of such activity, as a consequence of re | 
peated freezing and thawing, is being investi 
gated. Various other factors that may modify 
the assay are also being studied. i 

Studies of serum insulin-like and anti-insulia 
activity are being performed on various categories | 
of normal, diabetic, endocrine and other disease 


ooo 





states. In selected instances, serum fractions are E 
being analyzed for insulin-like and anti-insulin | 
activity. ' 
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Hypoglycemia Associated with Massive 
Intraabdominal Mesothelial Cell Sarcoma 


By G. T. Perkoff, J. A. Sellman, F. C. Null and 
F. H. Tyler. Department of Medicine, Univer- 
sity of Utah College of Medicine, Salt Lake 
City. 

The mechanism responsible for the hypo- 
glycemia which has been reported in patients 
with large fibrous tumors is unclear. The sub- 
ject of this report was a 47 year old male with 
surgically proven, widespread, intraabdominal 
tumor. He had experienced several episodes of 
confusion and one grand mal seizure during a 
two-week period. On admission in a comatose 
state, the blood glucose was 18 mg./100 ml. 
Liver function tests and plasma 17-hydroxycorti- 
costeroid levels were normal. Consciousness re- 
turned after glucose administration. However, 
hypoglycemia recurred in spite of the administra- 
tion of 300 to 1700 Gm. of glucose per day. 
Death occurred on the fourth hospital day. At 
autopsy, a mesothelial cell sarcoma from 1 to 
2 cm. thick covered all peritoneal surfaces. Al- 
though accurate weights could not be obtained, 
the tumor was believed to weigh over 5 Kg. 

Urine and serum frozen before death, and 
tumor and liver frozen 45 minutes after death, 
were studied. The serum showed normal levels 
of insulin-like activity. Tumor extracts had no 
insulin activity. Neither serum nor tumor ex- 
tracts inhibited insulinase. Liver glycogen was 
4.0 Gm./100 Gm.; tumor glycogen was 1.5 Gm./ 
100 Gm. The urine did not contain keto-acids 
known to produce hypoglycemia. Tumor extracts 
did not produce hypoglycemia in rats. Studies 
of glucose uptake and of oxidative metabolism 
by tumor tissue were unsuccessful. 

The presence of normal liver glycogen, nor- 
mal hepatic and adrenal function and the ab- 
sence of insulin-activity or insulinase inhibitors 
in the tumor or serum by exclusion suggest that 
the hypoglycemia was due to excessive glucose 
consumption by the massive tumor. 


The Effect of Hyper- and Hypothyroidism on 
Adrenal Cortical Activity in Man 


By Vincent C. Di Raimondo, Leonard Sagan, Phil- 
lip Perloff and Peter H. Forsham. Department 
of Medicine and Metabolic Unit for Research 
in Arthritis and Allied Diseases, University of 
California School of Medicine, San Francisco. 


Adrenal cortical secretory activity as re- 
flected by plasma “free” 17-hydroxycorticoids 





(170HC) and urinary “total” 17O0HC has been 
compared in 20 patients with hyperthyroidism, 
15 patients with hypothyroidism and 15 normal 
subjects. Free 17OHC in plasma proved identical 
in the three groups. However, the urinary “total” 
170HC were increased (mean 15.2 + 8.6) in 
hyperthyroidism and decreased (mean 3.4 + 2.8) 
in hypothyroidism, in contrast to the normals 
(mean 8.5 + 3.0 mg. F/24 hr.). When the rate 
of disappearance of plasma “free” 170HC de- 
rived from intravenously administered cortisol 
was determined, the mean half disappearance 
times were 61 minutes in hyperthyroidism, 114 
minutes in normals and 214 minutes in hypo- 
thyroidism. The recovery of urinary “total” 
170HC was the same for both normals and 
hyperthyroids but less for hypothyroids. It would 
appear then that in hyperthyroidism a normal 
blood level of biologically active cortisol is main- 
tained by an increased adrenal cortical secretory 
activity in compensation for an increased rate of 
extra-adrenal inactivation of cortisol. In hypo- 
thyroidism adrenal secretory activity is decreased 
because of a diminished rate of extra-adrenal in- 
activation of cortisol. 

Adrenal cortical capacities as reflected by 
the steroidogenic response to ACTH stimulation 
were essentially normal in hyperthyroid states. 
In hypothyroid states the rate of adrenal activa- 
tion is decreased but was found to be compen- 
sated for by a prolongation of the duration of 
the response. 

The study illustrates the need for consider- 
ing both plasma “free” 170HC and urinary 
“total” 17OHC together if adrenal cortical secre- 
tory activity is to be adequately characterized 
in varying metabolic states. 


Secretion of Corticosteroids Other Than 
Aldosterone in Conn’s Syndrome 


By Amos H. Lieberman, Charles I. Slade, Fritz 
Kriick and John A. Luetscher, Jr. Department 
of Medicine, Stanford University School of 
Medicine, San Francisco. 


Hypersecretion of aldosterone by an adrenal 
adenoma has been considered a sufficient and 
necessary cause for the syndrome of hyperten- 
sion and potassium depletion, usually without 
edema, described by Conn and others. The 
administration of aldosterone for brief periods to 
normal and adrenalectomized man results in so- 
dium and water retention and eventually visible 
edema. 

A 44-year-old woman with a 12-year his- 
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tory of hypertension was found to have potassium 
depletion. Excretion of 17-ketosteroids and 17- 
hydroxycorticoids was within normal limits. Al- 
dosterone output was moderately elevated. At 
operation, an adenoma of the left adrenal gland 
was removed. Incubation of slices of the adenoma 
yielded, in addition to aldosterone, compounds 
with the chromatographic mobility of corticoster- 
one and cortisol. 

Administration of aldosterone to water- 
loaded adrenalectomized rats caused sodium re- 
tention and potassium excretion. Concurrent ad- 
ministration of corticosterone or cortisone modi- 
fied this action of aldosterone so that little or no 
sodium retention occurred while potassium ex- 
cretion was enhanced. 

The secretion of other corticosteroids, in 
addition to aldosterone in Conn’s syndrome, is 
emphasized. The lack of edema in these cases 
may be due to the effects of these steroids. 


Urinary Excretion of 17-Ketogenic Steroids in 
Human Subjects: Normal Parameters Before 
and After ACTH Stimulation 


By E. M. Gold, P. Starr and A. G. Ware. De- 
partment of Medicine, University of Southern 
California School of Medicine, Los Angeles. 


Since being introduced in 1952 by Norym- 
berski, determination of urinary 17-ketogenic 
steroids as a measure of corticoid excretion has 
been more extensively studied in Europe than in 
this country. 

With minor modifications adapted at this 
center, the method appears to be extremely re- 
liable. In vitro studies of accuracy gave urinary 
cortisone recoveries which average 80-90% of the 
theoretical value. Blind duplicate studies indi- 
cate that precision is within +10% for paired 
samples with the disagreement usually not ex- 
ceeding 3 mg./L. A major advantage of this 
method is its relative simplicity as compared to 
other urinary corticoid analyses. 

The present report is of a group of 36 
normal subjects who have been studied over the 
past 18 months. Twenty-eight of this group were 
males ranging in age from 19-30 years; the 8 
females were in the age range of 21-49 years. 
A summary of 490 determinations utilizing the 
Norymberski procedure is presented. 

The basal patterns of urinary corticoid ex- 
cretion were determined in two 12 hour periods 
for each 24 hours. The mean daily output of 
17-ketogenic steroids was 13.1 mg. (males) and 
10.8 mg. (females). The range of these values 


was 7.0-29.7 mg. (males) and 8.3-16.9 mg. 
(females). A diurnal pattern was noted with 
60-64% of the total daily 17-ketogenic steroid 
excretion occurring during the day 12 hours in 
both males and females. Little or no change due 
to daily spontaneous variation or seasonal influ- 
ences was noted in 9 subjects followed for periods 
of over one year. 

After intramuscular administration of ACTH 
at dose levels of 20, 30, 40, 50, and 60 (USP) 
units, 342 determinations were performed on the 
same group of normals. Though the 17-ketogenic 
steroids showed a greater response to adreno- 
cortical activation than the 17-ketosteroids, the 
total of both values was the most consistent index. 

These data on normal subjects have been 
of value both for purposes of human bio-assay 
of ACTH as well as for interpretation of abnor- 
mal adrenal states. 


Adrenocortical Steroids in Normal Newbom 
Infants: Quantitative and Qualitative Patterns 


By Robert A. Ulstrom and Eleanor Colle. De 
partment of Pediatrics, University of Minne | 
sota. 


The colored compounds resulting from addi- | 
tion of acid phenylhydrozine to extracts from | 
plasma obtained during the first week of life do | 
not have the same light absorption characteris- | 
tics as those obtained from plasma extracts of 
older individuals. Peak absorbance at 410 maz is 
seldom observed in neonatal plasma; rather, ab- | 
sorbance is high at 370 mp and decreases as the 
wave length is increased. Various extractions and 
purifications have failed to improve the defini- 
tion. Valid calculations of hydrocortisone equiva- 
lents using Allen’s formula are thus precluded. 


Partial explanation of this has come from a study | 


of large volumes of pooled infant plasma. 
Following extraction and washing of the 
plasma (100-800 ml.), the steroid residue was | 
chromatographed on paper. Carbon!‘-labeled hy- 
drocortisone and cortisosterone aided identifica- 
tion and quantitation. Hydrocortisone was pres | 
ent in concentration of 5 to 6 y%, and several 


other substances were found. Identification of 7 


these substances fas been attempted using mul : 
tiple methods. 
A large amount of material slightly more 


polar than corticosterone was found. This was 
present in approximately 5 times the concentra 


tion of hydrocortisone. It was soda fluorescence 
and UV absorbance positive, but tetrazolium and | 
Zimmerman negative. Peaks at 265 and 235 mp 
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were seen in sulfuric acid. It does not react with 
phenylhydrazine. 

An intermediate area of yellow-green fluor- 
escence visible in UV light was located just polar 
to this material. It reacted strongly with phenyl- 
hydrazine with absorbance high at 350 and de- 
creasing as the wave length increased. 

In addition, small amounts of material with 
characteristics identical to those of cortisone, 
tetrahydrohydrocortisone, and corticosterone were 
found. The newborn infant, therefore, possibly 
has as many as 6 free steroidal compounds in his 
plasma at birth. The source of these is, as yet, 
undetermined. 

Total excretion of urinary corticoids is very 
low. Fifty-three 24-hour specimens showed aver- 
ages ranging from 23 yg. on day 1 to 59 ug. on 
day 7 of life. The range was from less than 10 
up to 175 wg. per day. A tendency to increase 
excretion each day was noted. A large propor- 
tion was unconjugated. Hydrocortisone was sel- 
dom found in the free fraction as determined by 
paper chromatography. In some urines, there 
was a marked discrepancy between the amounts 
of 17-21 dihydroxycorticosteroids (Porter-Silber), 
and the amounts of such steroids known to give 
this reaction which could be identified on chroma- 
tograms using running rate comparison, absorp- 
tion of UV light, tetrazolium staining, and NaOH 
fluorescence as means of identification. This is 
in contrast to our findings in older individuals and 
strongly suggests, as do the studies on plasma, 
that steroid metabolism at this young age is 
unique. 


The Use of Corticosteroids in “Normal” 
Amenorrheic Women 


By Edward T. Tyler. U.C.L.A. School of 
Medicine, Los Angeles. 


While corticosteroid therapy has been found 
effective in improving ovarian function, in cer- 
tain cases of adrenal dysfunction, etc., the use 
of these substances in otherwise “normal” women, 
with secondary amenorrhea, has apparently not 
been extensively tried. We have been employing 
prednisolone in the treatment of secondary amen- 
orrhea in women who appear normal from the 
standpoint of general endocrine function, includ- 
ing adrenal. Prior to therapy, these women show 
normal steroid excretion studies, normal gonado- 
trophin, normal thyroid function studies, etc., 
and the amenorrhea is of obscure etiology. Of 
14 such patients who were empirically given 
courses of prednisolone in moderate dosage, 6 
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started to ovulate and menstruate within 6 weeks 
of initiation of therapy after periods of amen- 
orrhea of 3/4 of a year to 5 years (except when 
bleeding was induced with substitution therapy. ) 

The prompt occurrence of ovulation follow- 
ing initiation of therapy in some of these cases 
suggests more than a coincidence. It is believed 
that indirect changes in pituitary-ovarian rela- 
tionships at times take place with the adminis- 
tration of these hormonal substances. 


Lean-Body-Mass Creatinine-Coefficient Deficit 


By Harry Sobel. Institute for Medical Research, 
Cedars of Lebanon Hospital, and Department 
of Biochemistry and Nutrition, University of 
Southern California, Los Angeles. (Aided by 
a grant from the U. S. Public Health Service.) 


The problem of determining the degree of 
protein depletion in individuals of advanced age 
and following periods of chronic debilitation is 
probably the most basic in the clinical manage- 
ment of such patients. Nitrogen balance studies 
are impractical and often unrewarding—especial- 
ly when changes in nitrogen metabolism take 
place slowly. Studies were undertaken to deter- 
mine whether lean-body-mass (L.B.M.) creatin- 
ine-coefficient deficit (—AC.C.) could be used 
for this purpose. Behnke, Osserman, and Welham 

L.B.M. (Gm.) 
derived the equation = 2 for 
(Ht. (cm.) )? 
estimating L.B.M. in young men who were not 
athletes. This value divided into the 24-hour 
creatinine excretion yields L.B.M. creatinine- 
coefficient. In a group of 36 healthy men, the 
mean value was observed to be 27.0 mg./Kg. 
L.B.M. Thus, in the absence of renal, hepatic 
and muscular diseases, it should be possible to 
predict approximate creatinine excretion from the 
height of the subject. Observed L.B.M. creatinine 
coefficient, —27.0, was termed —AC.C. Large 
—AC.C, values presumably reflect a decrease of 
muscle mass from normal mass expected from 
the height of the subject. Consequently, — AC.C. 
should reflect degree of nitrogen depletion. Six 
of 36 normal males had an average —AC.C. > 5. 
Four of these were over 60 years of age. Fifteen 
of 51 individuals with a variety of chronic ill- 
ness had a —AC.C. exceeding this amount. A 
dramatic finding consisted in the observation that 
a significant decrease in 24-hour ketosteroid ex- 
cretion occurred in the patients with reduced 
—AC.C. This was also true of the product keto- 
steroid x ketosteroid/corticoid. 





The Problem of Re-Utilization of Amino Acid in 
Turnover Studies on Plasma Proteins 


By S. Margen and H. Tarver. Department of 
Physiological Chemistry, University of Cali- 
fornia, Berkeley. 


Studies of plasma protein turnover employ- 
ing various labeling technics have yielded very 
different values for turnover rates (i.e., half- 
lives). The slowest rates are obtained when 
labeled amino acid is injected, and the label in 
the endogenously synthesized plasma protein is 
followed. For this method of measurement of 
turnover to be valid, there must be no significant 
concentration of free labeled amino acid in the 
protein precursor pool. If free labeled amino 
acid remains in the precursor pool in any signi- 
ficant concentration, turnover rates will be er- 
roneously slow. 

In order to determine whether free amino 
acid remains in the precursor pool, rabbits were 
injected intravenously with S*5-labeled cystine. 
Then, at various times, up to 30 days after the 
injection, the animals were given 1.5 Gm. of 
brombenzene subcutaneously daily for periods of 
5 or 10 days. During the period of administration 
of the brombenzene, the urine was collected, the 
brommercapturic acid isolated, and the specific 
activity of its sulfur determined. During the 
study the plasma albumin S*® activity was like- 
wise determined at intervals. 

The S*5 activity of the brommercapturic acid 
was about one half to one quarter of that in the 
total sulfur of the plasma albumin, indicating 
that free cystine with a high activity was still 
present even thirty days after the administration 
of the cystine-S*5. The free cystine presumably 
exists in the liver and its reentry into plasma pro- 
tein explains the slow turnover rate observed in 
this type of experiment. 

Current studies are under way to determine 
whether any “free” cystine can be demonstrated 
to be present when endogenously S*5-labeled pro- 
teins are transfused to a recipient animal and the 
above technic employed. 


The Role of Essential Fatty Acids in Lipid Metab- 
olism. Comparative Effects of Highly Purified 
Oleate and Linoleate upon Fatty Acid Trans- 


port 


By George D. Michaels, George Fukayama, Flor- 
ence E. Olson and Laurence W. Kinsell. High- 
land Alameda County Hospital, Institute for 
Metabolic Research. 
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Observations of the past seven years in this 
laboratory have documented the following: (1) 
Most vegetable fats when consumed in sufficient 
quantity cause a profound fall in plasma lipids; 
(2) most animal fats when given as the only 
source of dietary fat and consumed in sufficient 
quantity cause an equally impressive rise in 
plasma lipids; (3) a literally fat-free diet results 
in elevation of plasma lipids as compared to an 
isocaloric diet, in which half or more of the car- 
bohydrate is replaced by vegetable fat; (4) re- 
cent work has demonstrated that the administra- 
tion of ethy] linoleate or trilinolein will produce 
a fall in plasma lipids of a magnitude equal to 
or greater than that produced by natural fats 
containing the same or a greater amount of 
linoleic acid; (5) administration of highly puri- 
fied ethyl oleate and triolein fails to produce the 
quantitative and qualitative changes which re- 
sult from the administration of ethyl linoleate or 
trilinolein. 

From the foregoing one may conclude that 
linoleic acid is largely or entirely responsible for 
the plasma lipid changes associated with the ad- 
ministration of a variety of vegetable fats. 

Human studies now in progress, with highly 
purified labeled and unlabeled fatty acids, pro- 
vide some information regarding the mechanism 
of plasma lipid lowering induced by essential 
fatty acids. The evidence indicates that a primary 
effect is by way of increased efficiency of fatty 
acid transport. 


Serial Changes in Serum Lipids and Serum 
Protein Fractions in Normal Human Preg- 


nancy 


By Elizabeth Knapp Smith, Jean Forsander and 
Russell R. de Alvarez. Department of Obstet- 
rics & Gynecology, University of Washington 
School of Medicine, Seattle. 


Serial studies of serum lipids and proteins 
have been obtained on 12 women at monthly in- 
tervals during normal pregnancy, the puerperium 
and 6 weeks postpartum. All subjects were nor- 
mal healthy women and the pregnancies were 
entirely uncomplicated. Blood serum was anal- 
yzed chemically for total and free cholesterol, 
phospholipid and total protein. Using paper elec- 
trophoresis combined with brom phenol blue 
staining, the distribution of albumin, alpha, 
alpha,, beta and gamma globulins was deter- 
mined. Oil Red O staining was used for lipo 
proteins, permitting determination of alpha and 


beta lipoproteins. The Spinco Analytrol was used 
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for quantitative photometric evaluation of the 
protein and lipoprotein fractions. 

As pregnancy progressed significant increases 
occurred in serum lipids. Total cholesterol in- 
creased to a maximum late in the third trimester. 
Values for both free and ester forms of cholesterol 
were elevated, with free cholesterol showing the 
greatest percentage increase. All values decreased 
postpartum but had not returned to the nonpreg- 
nant level at 6 weeks. A similar pattern of change 
was observed for phospholipid. 

For the protein fractions results were similar 
to those obtained by Macy and Mack and by us 
in a smaller group of women using free (Tiselius) 
electrophoresis, i.e., a significant and progressive 
decrease in albumin to a minimum at term, with 
a return to normal at 6 weeks postpartum. A 
corresponding increase in alpha, and beta glo- 
bulin occurred, reaching a maximum at term and 
decreasing to normal at six weeks postpartum. 
No significant changes occurred in the relative 
distribution of alpha and beta lipoproteins. 


Phospholipid Induced Hypercholesterolemia 
in the Rat 


By Sanford O. Byers and Meyer Friedman. Har- 
old Brunn Institute, Mount Zion Hospital, San 
Francisco. 


The hypercholesterolemic effect of natural 
and synthetic phospholipids (12 in all) was de- 
termined by massive infusion of the respective 
phospholipids into normal or hepatectomized rats. 
The data show that preparations from animal, 
vegetable, or yeast sources enriched in leci- 
thin, cephalin, or inositol phosphatide are all ef- 
fective, with the possible exception of duck egg 
lecithin prepared according to the method of 
Pangborn. It is therefore apparent that the ability 
of phospholipids to produce hypercholesterolemia 
is not confined to a single type of phosphatide. 
The hypercholesterolemic effect is independent 
of the presence of the liver. The hypercholestero- 
lemic activity is not exhibited unless a continuous 
substantial excess of phospholipid is maintained 
in the plasma throughout the course of the ex- 
periment. 


Studies on the Relationship of the Plasma Po- 
tassium Concentration to the Arterial Blood 
pH, Exchangeable Body Potassium and Total 
Body Water 


By J. Leibman, L. W. Birkenfeld and I. S. Edel- 
man. Department of Medicine, University of 





California School of Medicine, San Francisco. 


An inverse relationship between the concen- 
tration of plasma potassium (K,) and blood pH 
has often been noted. Acidosis is frequently as- 
sociated with hyperkalemia, and alkalosis, with 
hypokalemia. Although other studies have con- 
clusively demonstrated no consistent relation be- 
tween K, and exchangeable body potassium 
(Ke) /body weight, acute loss of body potassium 
often produces a fall in K,. Chronic potassium 
loss is infrequently associated with hypokalemia, 
while hyperkalemia is probably never associated 
with increased potassium; indeed, it is almost al- 
ways associated with decreased stores of body 
potassium. The K, does not clearly reflect tissue 
stores of potassium but is more probably deter- 
mined by a complex relationship between the 
blood pH, the potassium stores and total body 
water. 

Arterial blood was drawn from 40 subjects 
with acid base disturbances or abnormal K, val- 
ues, and analyzed for pH, COg, K,, and Na,. Ke 
and total body water (T.B.W.) were also de- 
termined in 23 of these subjects. The diluting 
effect of body fat was minimized by selection 
of lean subjects. “Dry” body weight was calcu- 
lated as actual weight—T.B.W.; the Ke/“dry” 
body weight was considered to be a reasonable 
approximation of the tissue stores of potassium. 

The correlation coefficients (r) derived from 

1 
these data were as follows: K, vs —, r = 0.48; 
ph 
K, vs Ke/“dry” body weight, r = 0.39; K, vs Ke/ 
“dry” body weight x (H)+, r = 0.61; K, vs log 
(Ke/“dry” body weight) x (H)+, r = 0.67. The 
correlations of K,, both linearly and logarithmical- 
ly with pCO,, Ke/body weight, Ke/“dry” body 
weight/pH, and Na, in various combinations 
were all apparently insignificant. Further studies 
are in progress to determine any difference in 
correlation, using venous blood. 

These data indicate that K, is a partial func- 
tion of the product of body mass potassium con- 
tent and H+ concentration of extracellular fluid 
plus other factors not yet elucidated. 


The Effect of Magnesium Deficiency on Serum 
and Total Body Electrolyte Levels in the 
Rat 


By Helen Eastman Martin and Mary Lu Wilson. 
University of Southern California School of 
Medicine, Los Angeles. (Aided by a grant 


from the U. S. Public Health Service.) 
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The purpose of this study was to ascertain 
whether production of magnesium deficiency in 
the rat caused changes in other electrolyte levels. 

Weanling male rats (Long-Evans) strain 
were divided into two groups, and received the 
same synthetic diet except for deletion of mag- 
nesium from the diet of one group (less than 
0.5 mEq./100 Gm. diet). Serum and carcass 
electrolyte levels were determined on each group 
at intervals of 5 to 57 days. Balance studies were 
made in 11] rats. 

The only definite difference in the serum 
electrolytes between the two groups was the 
serum magnesium level, which was under 0.5 
mEq./L. in 82% of the rats on the low magnesium 
diet. 

As to total body (carcass) electrolyte levels, 
there was a striking decrease in magnesium and 
a definite increase in calcium, and moderate in- 
crease in sodium and phosphate levels in the rats 
on the low magnesium diet, when the electrolyte 
values were expressed as mEq./100 Gm. rat, to 
equalize differences in weight. 

The balance studies showed a striking con- 
servation of magnesium by the rats on the low 
magnesium diet. As the urine and stool were 
virtually magnesium-free, the drop in total body 
magnesium is due to weight gain during the 
period of the experiment. Although the rats on 
the low magnesium diet retained a smaller per- 
centage of dietary sodium and calcium than the 
rats on the control diet, the carcass levels were 
higher, probably due to the poorer weight gain 
in this group than in the rats on the control diet. 

These results suggest partial replacement of 
body magnesium by calcium, sodium and phos- 
phate in the rats on the low magnesium diet. 


Hypercalcemia Secondary to Calcium Carbonate 
(CaCO,) Ingestion in Duodenal Ulcer Patients. 
A Forme Fruste of Burnett’s Syndrome? 


By Charles R. Kleeman, Morton H. Maxwell, 
Morton I. Grossman and Robert Rockney. De- 
partment of Medicine, V. A. Hospital, and Uni- 
versity of California Medical Center, Los 
Angeles. 


Three male duodenal ulcer patients devel- 
oped a disorder of calcium metabolism after 
CaCO, ingestion with the following character- 
istics: (1) sole antacid 20-30 Gm. CaCO; (2) 
hypercalcemia (11.5-14.0 mg.%) developed 4 to 
7 days after initial ingestion with associated hy- 
percalciuria (300-500 mg./24 Hrs.); (3) both 
disappeared after withdrawal of CaCO; (4) al- 


kalosis was not present; (5) mild chronic renal 
impairment (Creatinine 2 mg.%) present in only 
one case. 

To clarify disorder further CaCO, in similar 
doses was administered to 4 normals, 3 duodenal 
ulcers (2 “hypersecretors”) and 3 subjects with 
moderate chronic renal disease. 

Results: (1) Hypercalcemia did not occur 
and the magnitude of hypercalciuria was equiva- 
lent to or greater than the hypercalcemics de- 
veloped. (2) Moderate renal impairment did not 
predispose to hypercalcemia although hypercal- 
ciuria was less than normals. (3) Administration 
of parathyroid hormone with CaCO, caused hy- 
percalcemia but hypercalciuria not greater than 
normocalcemic CaCOsg control. 

Review of 24 reported cases of “Burnett's 
Syndrome” (hypercalcemia secondary to excessive 
milk-alkali ingestion) disclosed: (1) definite 
quantitative hypercalciuria in 5 of 8 cases meas- 
ured; (2) histologic hyperplasia of parathyroids 
in 6 of 7 cases examined; (3) prior renal disease 
conclusive in only 5 cases; (4) hyperphospha- 
temia was relatively slight for degree of renal 
impairment. 

Although investigation is incomplete, obser- 
vations suggest that the 3 hypercalcemia patients 
and Burnett’s syndrome represent a small per- 
centage of ulcer patients who when challenged 
with a large amount of calcium will develop hy- 
percalcemia. Because of an inability to “nor- 
mally” inhibit the release of parathyroid hormone 
they are unable to dispose of “excess” calcium 
in body fluids. Renal impairment and alkalosis 
are aggravating but not primary factors. The 
hypercalciuria is less than anticipated for the 
degree of hypercalcemia because homeostatic in- 
hibition of parathyroid hormone release is essen- 
tial for increasing the renal clearance of calcium. 


The Use of Stable Strontium as a Tracer For 
Calcium Metabolism in Man 


TTT RRS SERS GS LL LT SLSR aR 


By Eugene Eisenberg, Russell Fraser, H. K. Ib- | 


bertson and Gilbert S. Gordan. Postgraduate 
Medical School, University of London, Eng- 


land, and Endocrine Clinic, Department of 


Medicine, University of California, San Fran- 
cisco. 
The nature of bone diseases and disturb- 
ances of calcium metabolism would be better 
understood if dynamics of calcium turnover could 


be determined in statistically significant numbers | 
of cases. The long biologic half-life and long | 
radioactive half-life of available radioisotopes of | 
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calcium prohibit their repeated use in many per- 
sons. Since strontium moves from blood to bone 
at the same rate as calcium and since a simple 
flame photometric method for strontium in bio- 
logic fluids is available, we have used stable 
strontium as a tracer for calcium metabolism. 
Ten mEq. of strontium gluconate (Sandoz) in 
40 ml. of solution are given intravenously and 
the rate of disappearance from serum and of ex- 
cretion in urine are determined for 4-6 days. On 
a semilogarithmic plot, these values describe a 
straight line after 24-36 hours, indicating a single 
exponential function. Other data indicate that 
serum specific activity reflects specific activity in 
the “exchangeable pool” of calcium. Extending 
the serum values back to time of injection allows 
calculation of the size of the exchangeable pool 
by the dilution formula. The slope of the line 
represents the rate of movement into bone and 
urine. The proportion going into urine is ob- 
tained by integration of the urine excretion curve. 
Fecal excretion has been found to be negligible. 
Subtracting urinary excretion rate from the rate 
of disappearance from the exchangeable pool 
gives the rate of bone deposition of calcium. 

This technic has been applied to over 100 
persons. Little scatter is found among normal 
subjects. Rapid rates of skeletal accretion char- 
acterize hyperparathyroidism (with or without 
bone disease) , hyperthyroidism, and osteomalacia, 
while the rate in postmenopausal osteoporosis 
tends to be sluggish. Results of appropriate ther- 
apy are under investigation. 


The Effect of 17-Ethyl 19-Nortestosterone on 
Hypercalciuria Following Poliomyelitis 


By Marcelle F. Dunning and Fred Plum. The Di- 
vision of Neurology, and The Northwest Res- 
pirator and Rehabilitation Center, University 
of Washington School of Medicine, Seattle. 


The hypercalciuria which develops follow- 
ing extensive poliomyelitic paralysis is predictably 


severe and prolonged, lasting in most instances 
at least several months. Previous efforts to modify 
the calcium wastage by physical measures or with 
drugs had only a limited success, testosterone 
exerting the most significant ameliorating effect. 

The effects of 17-ethyl 19-nortestosterone 
(Nilevar) on calcium excretion after poliomyelitis 
were studied in 7 males, 1 adult female and 1 
female child in the present work. All of the pa- 
tients, who were in early convalescence, suffered 
moderate to severe paralysis and received a 
standard program of rehabilitative treatment. 
Diets were calculated at between 500 and 700 
mg. of calcium per day. Twenty-four hour urine 
samples were collected in four day pools each 
week and analyzed for calcium, phosphorus and 
creatinine. Three subjects were placed on total 
calculated balance with stool analysis also being 
carried out. Nilevar was given in doses of ap- 
proximately 1 mg./Kg. body weight per day for 
periods lasting from two to seven weeks. Several 
patients received more than one course of treat- 
ment with control periods intervening. 

Calcium excretion was predictably and sig- 
nificantly reduced in every patient during and 
shortly after each Nilevar treatment period. The 
percentage fall in urinary calcium during treat- 
ment was relatively independent of the original 
level of excretion, calcium levels during treat- 
ment falling to the normal or high normal ranges 
in every instance. The nadir of calciuria was 
reached by the second or third week of treat- 
ment and no escape was noted during the course 
of therapy. Stool calciums were not appreciably 
altered. Following therapy a rebound hyperex- 
cretion of calcium was often observed one to 
three weeks after removal of the drug. 

17-ethyl 19-nortestosterone exerts a consid- 
erable sparing effect on the calcium wastage 
which follows paralytic illness. This effect is 
more pronounced than has been reported pre- 
viously with other agents employed to diminish 
hypercalciuria following poliomyelitis. 


GASTROINTESTINAL SYSTEM 


Detection of Gastroesophageal Reflux by Intra- 
luminal Measurement of Pressure and pH 


By Stewart G. Tuttle and Morton I. Grossman. 
Gastroenterology Section, V. A. Center, and 
Department of Medicine, University of Cali- 
fornia Medical Center, Los Angeles. 


The measurement of pH at various levels 
within the esophageal lumen provides a direct 
means of detecting gastroesophageal reflux. A 
method for making such measurements has been 
devised. After 300 ml. of 0.1 N HCl have been 
introduced into the stomach to assure the pres- 
ence of gastric acidity, an exploring glass pH 
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electrode and a small water-filled polyvinyl tube 
are passed together through the nares into the 
esophagus. A circuit is established by having the 
subject immerse his unabraded finger into a 
saturated KC] solution containing a calomel elec- 
trode. The polyvinyl tube is attached to a pres- 
sure transducer which activates a galvanometer. 
Respiratory pressure changes are transmitted to 
the hollow viscera. Since inspiratory intrathoracic 
and intraabdominal pressure changes are, respec- 
tively, negative and positive, the location of the 
diaphragmatic hiatus is readily determined by 
observing the level at which this reversal of 
deflections occurs. pH readings below and at 
various positions above this level are observed 
with the subject sitting and recumbent. Perma- 
nent records of these changes are made simul- 
taneously on a photokymograph. 

52 subjects have been tested to date, 26 of 
whom manifested gastroesophageal reflux. Of this 
latter group, all but one had symptoms com- 
patible with esophagitis, and, in addition, 16 had 
peptic ulcers and 11 had demonstrable hiatus 
hernias. Four had both lesions. Among the 26 
who did not show acid regurgitation, symptoms 
of esophagitis were not elicited although 15 had 
proven peptic ulcers and two had hiatus hernias. 
It appears, therefore, that gastroesophageal re- 
flux is directly associated with nonspecific esopha- 
gitis. This lends support to the hypothesis that 
HCI and/or pepsin ‘play a dominant role in the 
pathogenesis of this disease. 


Effect of the Serotonin Precursor, 5-Hydroxy- 
tryptophan, on Gastric Secretion and Gastric 
Mucosa in Animals 


By Bernard J. Haverback. University of Southern 
California, School of Medicine, Los Angeles. 


The incidence of peptic ulcer in patients 
with the malignant carcinoid syndrome where a 
hyperserotonemia exists has been found to be 
high. It is known that the gastrointestinal tract 
has the largest amount of serotonin in the body. 
It therefore became of interest to study the effect 
on gastric secretion in the dog and on the gastric 
mucosa of the rat of endogenously increasing the 
blood and tissue levels of serotonin. This was 
accomplished by administration of 5-hydroxy- 
tryptophan (5-HTP) which is decarboxylated in 
the body to form serotonin. Measurable in- 
creases of blood and tissue serotonin levels occur 
within 15 minutes, reach a maximum in about 
one hour, and persist for several hours following 
administration of 5-HTP. 


Both serotonin and its precursor, 5-HTP, in- 
hibit gastric acid secretion in the dog and rat. 
5-HTP inhibits spontaneous gastric acid secretion 
or when stimulated by Urecholine. This sub- 
stance stimulates secretion of gastric mucus. It 
does not inhibit the secretory response to large 
doses of histamine. Parenteral administration of 
300 mg./Kg. of 5-HTP to Sprague-Dawley or 
Wistar rats results in the development of hemor- 
rhagic gastric erosions which occur almost ex- 
clusively in the glandular portion of the stomach. 
The erosions occur within three hours following 
administration of the precursor. Reserpine which 
liberates stored serotonin from the body depots 
produces gastric erosions also, but these occur 18 
hours after the drug is given. Chlorpromazine 
which has been shown to have some effect in 
decreasing symptoms in patients with the malig- 
nant carcinoid syndrome, prevented the gastric 
erosions produced by 5-HTP. 


The Dumping Syndrome: Observations on 
Physiology and Treatment 


By David B. Hinshaw and Clarence E. Stafford. 
College of Medical Evangelists, Loma Linda, 
California. 


Certain distressing symptoms, such as diz- 
ziness, weakness, sweating, tachycardia, a sensa- 
tion of warmth, and sometimes diarrhea may 
occur following certain gastric operations, par- 
ticularly gastric resection. This symptom com- 
plex is known as the “dumping syndrome.” It 
is associated wtih very rapid gastric emptying 
that allows the rapid influx of food stuffs into 
the small intestine, where hydrolysis produces 
hypertonic intraluminal bowel contents. It is 
postulated that extracellular fluid is shifted to 


the small intestine in response to the high molec | 


ular concentration in the jejunum. This fluid 
shift further results in a sudden fall in plasma 
volume. Electrocardiographic changes may be 
present which simulate the changes seen in coro 
nary insufficiency. The electroencephalogram has 
also been shown to be abnormal in dumping at- 
tacks. The peripheral blood flow has been shown 
to be sharply increased during dumping attacks, 
suggesting that major intravascular blood volume 
shifts may be involved. 

The evaluation of treatment results has been 
difficult because of the subjective nature of the 
problem. However, certain physiologic altera- 


tions, such as plasma volume or peripheral blood f 


flow changes, may be used to evaluate the re 


sults of treatment objectively. Many feel that [ 
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fewer dumping symptoms follow gastroduodenos- 
tomy than follow gastrojejunostomy. A group of 
gastric resection patients with severe clinical 
dumping symptoms was surgically converted from 
a large stoma gastrojejunostomy arrangement to 
a small stoma end-to-side gastroduodenostomy. 
Physiologic studies were made before operative 
treatment by these methods and were compared 
with similar physiologic studies made after sur- 
gical treatment. A definite return toward normal 
was seen in the postoperative physiologic studies, 
which is objective evidence of improvement. This 
objective physiologic improvement was accom- 
panied by the disappearance of the major clinical 
symptoms. 


Effect of Portal-Systemic Venous Collateral Cir- 
culation on Cardiac Output and Blood Volume 
in Liver Disease 


By John F. Murray, A. M. Dawson and Sheila 
Sherlock. University of California School of 
Medicine, Los Angeles and Postgraduate Medi- 
cal School, London, England. 


Resting cardiac output and blood volume 
were measured by the indicator dilution technic 
(Evans Blue) in 24 patients with portal cirrhosis, 
6 patients with biliary cirrhosis, 6 patients with 
extrahepatic portal vein obstruction and 14 nor- 
mal subjects. Twenty-seven of the 36 patients 
studied had surgical, autopsy or portal veno- 
graphic estimation of the magnitude of portal 
venous collateral circulation. The presence of 
portal collateral in the remaining 9 patients was 
assessed clinically and with barium esophago- 
grams. 

The normal range of cardiac indices was 
3.68 + 0.60 L./min./M?. In portal cirrhosis the 
mean cardiac index was 5.36 + 1.98 L./min./Mz?. 
Patients with biliary cirrhosis had a normal 
cardiac output. A good correlation was found 
between the degree of portal-systemic venous 
collateral circulation and the elevated cardiac 
index found in liver disease. In general, these 
changes paralleled the severity of the hepatic 
disease as estimated from clinical status and 
liver function studies; a striking exception to this 
was found in 7 patients with well compensated 
cirrhosis and a surgical portacaval anastomosis 
who had the highest mean cardiac index of any 
group studied. 

Blood volume changes were qualitatively 
similar to alterations in cardiac output although 
less striking quantitatively. A normal cardiac in- 
dex and blood volume were found in patients 








with extrahepatic portal vein obstruction (exten- 
sive portal-systemic collateral but normal liver 
function), in contrast to the effect of portal 
venous collateral when associated with liver dis- 
ease. 

These observations suggest that the increased 
cardiac output and blood volume in liver disease 
are primarily associated with changes in liver 
cell function. In addition, the presence of a 
portal-systemic venous shunt may further elevate 
the cardiac output through an unknown mecha- 
nism without a similar change in blood volume. 


Defects in the Metabolism of Bilirubin in the 
Fetal and Newborn Rat 


By G. M. Grodsky and J. V. Carbone. Depart- 
ment of Medicine, University of California 
School of Medicine, San Francisco. 


Severe nonhemolytic hyperbilirubinemia, as- 
sociated with kernicterus, brain damage, and 
sometimes death, often occurs in the newborn, 
and particularly in premature infants. An im- 
pairment of the mechanism for bilirubin metab- 
olism in the immature liver has been suggested 
as the causative factor. Bilirubin is excreted from 
the liver as a conjugate of glucuronic acid, pre- 
sumably by the following mechanism: glucose-1- 

DPN 
phosphate + uridine triphosphate ———> uridine 
diphosphoglucuronic acid (UDPGA) + bilirubin 
—— bilirubin glucuronide. In a previous study 
using homogenates of tissue from rats with con- 
stitutional nonhemolytic hyperbilirubinemia, we 
demonstrated an impaired activity of glucuronyl 
transferase, the enzyme responsible for the trans- 
fer of the glucuronic acid moiety from UDPGA 
to the aglycone. In the present investigation, 
homogenates of liver from prepartum and post- 
partum rats of various ages were studied. In 
spite of the addition of bilirubin and UDPGA, 
no conjugation could be detected in homogenates 
from animals younger than 4 days prepartum. 
From this time activity rapidly increased, and 
by the day of birth was 50% of that found in 
the liver of adult rats. Values for bilirubin con- 
jugation comparable to those in the adult were 
not reached until 5-6 weeks postpartum. The 
defect appeared to be enzymatic, since the pres- 
ence of inhibitors or the absence of cofactors 
could not be demonstrated. In addition to this 
impairment in glucuronyl transferase activity, 
UDPGA levels in the fetal livers were low. This 
suggests the occurrence of a second defect earlier 
in the metabolic chain for glucuronide synthesis. 
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No conjugation of bilirubin was detectable in 
homogenates of kidney from fetal rats or in 
placenta. 


Hepatic Hemodynamics After Portal Vein 
Arterialization in Dogs 

By Alfred W. Childs, Roy B. Cohn and P. E. Al- 
bert. Departments of Medicine and Surgery, 
Stanford University School of Medicine, San 
Francisco. (Aided by grants from the Ameri- 
can Heart Association and the U.S. Public 
Health Service.) 


In order to characterize some of the re- 
sponses of the hepatic circulation in relation to 
changes in portal blood pressure, studies of the 
effects of portal vein arterialization were under- 
taken. Anastomosis was made by graft between 
the aorta and the portal vein at the hilum of the 
liver and the distal portal flow was diverted 
through an Eck fistula. Measurements of the 
hepatic venous pressures, arterial pressure, and 
the total hepatic blood flow (dye extraction and 
clearance method) were made before and soon 
after operation. 

This operation produced what was in ef- 
fect an arteriovenous shunt. The hepatic blood 
flow (control 35.8 + 9.5 s.d. ml./Kg./min.) in- 
creased after operation in 10 out of 12 dogs to 
67.4 + 23.9 ml./Kg./min., while the mean ar- 
terial blood pressure fell (average: minus 37 mm. 
Hg). The wedged hepatic venous pressure in- 
creased on the average 5.8 mm.Hg. over con- 
trol. In order to evaluate the possibility of 
postoperative neurogenic constriction of the por- 
tal vein, hexamethonium bromide was given in- 
travenously in doses of 5 to 8 mg. of ion. Follow- 
ing administration of this drug the mean arterial 
pressure fell by 15 to 53 mm. Hg. This hypo- 
tensive effect was associated with a proportionate 
decrease of the hepatic blood flow in 4 out of 
5 tests, so that the calculated total hepatic vas- 
cular resistance was unchanged. 

It is concluded that although some compen- 
satory increase of the portal vascular resistance 
may have occurred in response to the increased 
pressure induced by arterialization, the auto- 
regulatory mechanisms were not sufficient to pre- 
vent a large increase of flow, and that no evi- 
dence for an associated neurogenic constriction 
was obtained. 


A Controlled Study of the Effect of L-Arginine 
on Hepatic Coma 


By Telfer B. Reynolds, Alan G. Redeker and Paul 
Davis. Department of Medicine, University of 
Southern California School of Medicine, and 
Los Angeles County Hospital. (Aided by a 
grant from the U. S. Public Health Service.) 


L-arginine has been reported to protect rats 
against toxic doses of ammonium acetate, and 
to lessen hepatic encephalopathy and lower blood 
NH,*+ levels in human subjects. This controlled 
study was undertaken to confirm the latter ob- 
servations. 

L-arginine hydrochloride (30 Gm. in 500 
ce. of distilled water) or 5% glucose in water 
(500 cc.) in identical bottles was administered 
intravenously over a two hour period to patients 
with varying degrees of hepatic pre-coma or 
coma. Before and after each treatment the ar- 
terial blood NH,+ level was measured and the 
condition of the patient was evaluated by one 
of the investigators (A.G.R.) who did not know 
the content of the treatment bottle. Most pa- 
tients received both L-arginine and the control 
solution on separate days. 

L-arginine was administered 34 times to 31 
patients. Marked improvement occurred in 5.9%, 
minimal to moderate improvement in 23.5%; 
there was no change in 53% and 17.6% became 
worse. Definite improvement was noted the fol- 
lowing day in 14.7%. Arterial NH,+ averaged 
180 pg./100 ml. (S.E. + 19.1) before and 160 
pg-/100 ml. (S.E. + 11.9) after arginine. 

Glucose solution was given 26 times to 23 
patients. Marked improvement was noted in 
3.9%, minimal to moderate improvement in 34.6%; 
there was no change in 46.2% and 7.7% became 
worse. Definite improvement occurred in 7.7% 


the following day. Arterial NH,+ averaged 184 | 


pg-/100 ml. (S.E. + 22.3) before and 174 yg./ 
100 ml. (S.E. + 20.7) after glucose. 

It was concluded that L-arginine failed to 
demonstrate any distinct superiority over 5% glu- 
cose in the treatment of hepatic coma. 


Radioactive Iron Studies in Acute Viral Hepatitis 


By William G. Figueroa and Stewart G. Tuttle. 
Department of Medicine, University of Cali- 
fornia Medical Center, Los Angeles, and Re 
search Service, V. A. Center, Los Angeles. 


Ferrokinetic studies of 12 patients with acute 


infectious hepatitis and of 4 with probable serum [ 


hepatitis have been conducted and compared 
with 6 normal subjects. Each subject received 


intravenously 10 yc of Fe®® of high specific ac | 
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tivity administered as ferrous citrate after incu- 
bation with normal plasma. Determinations of 
Fe®® plasma clearance and red cell incorporation, 
and of serum iron, iron binding capacity, and 
serial liver function tests were made in each 
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subject. External monitoring over the heart, 
as liver, spleen, and sacrum were performed at 
id frequent intervals. 
od The half-time rate of plasma clearance of 
od Fe®® was slightly fast in 5 patients, normal in 
- 4, and prolonged in 7. The 3 patients with 
normal serum iron values (120-150 yg.%) had 
- normal or mildly rapid clearance rates. In the 
_ 6 patients with serum iron elevations between 
| 190 and 255 yg.%, Fe®® clearance was normal 
” in 4, fast in one, and slow in one. Prolonged 
3 clearance rates were observed in 6 of 7 indi- 
ze viduals whose serum irons ranged from 293 to 
“a 383 pg.%. 
10W 
pa- 
trol 
» 31 Antibiotic Sensitivity of Bacteria, Their L Forms 
. and Pleuropneumonia-Like Organisms 
7 By John R. Ward. Department of Medicine, Uni- 
fol- versity of Utah, Salt Lake City. 
aged The pleuropneumonia group of organisms 
160 (PPLO) and L forms of bacteria resemble each 
other in morphology, mechanical fragility, cul- 
o 23 tural requirements and in their marked resistance 
d in | to penicillin. However, the PPLO exist as native 
4.6% | forms and may produce disease in selected spe- 
came cies, whereas the L forms are derived from bac- 
7.1% | teria and are not pathogenic for animals. The 
1 184 | sensitivity of PPLO to antibiotics has been ex- 
- pg./ amined, but there are no comparable observa- 
a tions on the L forms. Such information might 
to 





be of value in demonstrating similarities between 
these two groups of organisms. The results of 
such a study are reported. 

L forms from 12 representative bacteria were 
obtained and subcultured by the usual technics. 
The sensitivity of the parent bacteria, of their 
L form and of representative PPLO to a number 















d Re | % antibiotics was compared. The antibiotic, in 
. appropriate dilution, was added to the agar plate 
les. 

and inoculated with agar blocks of the organisms. 
n aculé F Inhibition was determined at 24, 48, 72 and 96 
serum — hours. Since sensitivity was measured simul- 
mpared taneously for all organisms, the results are thought 
—— to be comparable. 
ific ac 





All L forms and PPLO were uniformly re- 
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At the end of 21 days Fe®® incorporated 
into the red blood cells varied between 75 and 
100% of the dose administered. The lowest values 
(75-80%) were encountered in 5 of the 7 pa- 
tients with the most pronounced hyperferremia. 

External body monitoring revealed abnor- 
mally high activity over the liver in 9 of the 
acute hepatitis patients. Of this group all had 
hyperferremia and 6 had prolonged plasma clear- 
ance. Liver counts were normal in 3 infectious 
hepatitis patients and in the 4 subjects believed 
to have serum hepatitis. 

It appears that the ferrokinetics of patients 
with viral hepatitis are apt to be abnormal, and 
that marked hyperferremia is frequently asso- 
ciated with prolonged Fe®® clearance, decreased 
red blood cell incorporation, and increased hepatic 
uptake of intravenously administered radioactive 
iron. 






sistant to 10,000 units/ml. of penicillin. The 
sensitivity to other antibiotics was quite variable 
and, in general, paralleled the sensitivity of the 
parent bacterium. There was similar variability 
among the PPLO strains examined in this study. 

The data show no consistent differences be- 
tween the PPLO and the L forms and lend sup- 
port to the supposition that both the PPLO and 
the L forms of bacteria are essentially similar 
living forms. 


Relation Between Serum Gamma Globulin Levels 
and Hypersensitivity Induced by Vaccination 
with Tubercle Bacilli 


By Cutting B. Favour. Department of Immunol- 
ogy, Palo Alto Medical Foundation, Palo Alto, 
California. 


Serum electrophoretic (paper strip), weight, 
and tuberculin-test data were collected on three 
groups of guinea pigs vaccinated with 10 mg. 
doses of killed H37Rv tubercle bacilli in oil; (A) 
2x in one week, (B) 4x in one month, (C) 
2-3x a month for 9 months plus, and on (D) nor- 
mal controls. A-group animals were skin-tested 
and bled 1-3x a month. Other animals were 
studied at 2-4 month intervals. 

Maximum hypersensitivity was noted be- 
tween 2 and 7 months. A-group animals with 
elevated y-globulins (36%; 2.85 Gm.%: normals, 
10.6%; 0.59 Gm.%) had strongly positive PPD 
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(Sy) tests (48 hour induration 11-17 mm., ne- 
crosis 4-10 mm.). A lesser number of B- and 
C-group animals showed similar findings. 

Diminished growth rate was seen in animals 
with elevated y-globulin levels. Hypergamma- 
globulinemia occurred more often in animals vac- 
cinated or skin-tested and bled frequently than 
it did in other animals. Cutaneous reactivity with 
necrosis also was correlated with a poor growth 
rate. Hypergammaglobulinemia outlasted cuta- 
neous hypersensitivity in some frequently vac- 
cinated animals which also showed weight loss. 
On the other hand, cutaneous reactivity without 
necrosis was not associated with hypergamma- 
globulinemia and weight loss. 

These findings are indirect evidence that ne- 
crosis in these tuberculin tests was an Arthus- 
type reaction to tuberculin dependent on hyper- 
gammaglobulinemia. Unless triggered off by a 
delayed-type reaction, hypergammaglobulinemia 
itself was not correlated with increased cutaneous 
reactivity, even though it was with the toxic 
manifestation of vaccination. 


A Comparison of the Survival Times of Intra- 
venously Injected Serum-Sensitive and Serum- 
Resistant Escherichia coli in the Rabbit 


By R. J. Roantree and N. C. Pappas. Department 
of Medical Microbiology, Stanford University. 


It is established that there are great differ- 
ences among strains of gram-negative enteric 
bacilli in their sensitivity to the bactericidal ac- 
tion of normal human serum in vitro. It has been 
difficult to demonstrate that the in vitro findings 
have any relationship to human infection. 

Preliminary in vitro experiments using 21 
different strains of enteric bacilli isclated from 
human sources indicated that those resistant to 
human serum were also resistant to rabbit serum. 
Those sensitive to human serum were sensitive, 
but less, so to rabbit serum. 

Combinations of two strains of E. coli, one 
sensitive and one resistant, were injected intra- 
venously into rabbits, and blood cultures were 
taken at short intervals up to 2 hours and then 
at 24, 48, and 96 hours. Four different combi- 
nations of 6 strains of E. coli were used and the 
presence of each strain could be distinguished 
by its antibiotic pattern. 

The results showed that sensitive and re- 
sistant organisms were cleared equally well at 
2 hours. But in the bacteremia present at 24 
and 48 hours the resistant organisms were either 
overwhelmingly predominant or exclusively pres- 


ent. In the surviving animals 96 hour cultures 
were usually sterile. 


Decreased Bactericidal Activity for Brucella in 
Undiluted Serum from Patients with Brucello- 
sis—The Minoprio Test 


By Charles M. Carpenter, Dorothy H. Heilman 
and Jane H. Walker. Department of Infectious 
Diseases, School of Medicine, University of 
California, Los Angeles, and Department of 
Pathology, Long Beach V. A. Hospital, Long 
Beach. 


Signorelli, in 1941, observed that the serum 
from patients with brucellosis was not bacteri- 
cidal for the Brucella in vitro. On the other 
hand, it was observed that normal human serum 
was less bactericidal for virulent than for non- 
virulent strains of Brucella. Later, Minoprio sug- 
gested that decreased bactericidal power of a 
patient’s serum could be employed in the diag- 
nosis of active Brucella infection. 

In order to evaluate the test, studies have 
been carried out in 150 sera from normal pe 
tients, from patients with chronic brucellosis, 
and from patients with other chronic illnesses 
such as bronchogenic carcinoma, Hodgkin's dis- 
ease, rheumatic heart disease, and syphilis. The 
technic of the procedure is as follows: 0.25 ml. 
of patient’s serum was mixed with .25 ml. each 
of four suspensions of Brucella abortus, strain 19 
containing respectively 15,000,000, 1,500,000, 
150,000, and 15,000 lung cells/ml. The serum 
to be tested and the bacterial suspension were 
incubated 24 hours and subsequently flooded 
over the surface of Albimi agar in a Castaneda 
type bottle. After 72 hours incubation, the num- 
ber of colonies were counted and compared with 
those observed on similarly inoculated media 
after inoculation with known negative and pos: 
tive serum controls. 

The results showed that the loss of bacter- 
cidal activity was specific for Brucella. The 
serum from patients with chronic brucellosis e 
hibiting either dermal sensitivity to Brucellergen 
or specific agglutinins failed to inhibit the growth 
of Brucella and were thereby designated to have 
a positive Minoprio test. In contradistinction, the 
serum from normal individuals without dermal 
sensitivity and agglutinins for Brucella inhibited 
growth of the organism. The serum from patients 
with bronchogenic carcinoma, rheumatic heart 
disease, Hodgkin’s disease, and syphilis showed 
no loss of bactericidal activity unless the pt 
tient had, in addition, been previously sensiti 
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to Brucella infection. Preliminary observations 
indicate that the loss of bactericidal activity is 
not related to properdin serum levels. On the 
basis of the results to date, the Minoprio test 
has failed to differentiate active Brucella infec- 
tion from latent brucellosis. 


Coxsackie Virus Pericarditis in Adults 
By E. R. Movitt and E. H. Lennette. V. A. Hos- 


pital, Oakland, and Viral and Rickettsial Dis- 
ease Laboratory, Berkeley, California. 


Coxsackie viruses have been accepted as 
etiologic factors in herpangina, Bornholm dis- 
ease or epidemic myalgia, and in a significant 
proportion of cases of aseptic meningitis. More 
recently, group B Coxsackie viruses had been 
also implicated in some instances of acute and 
fatal myocarditis in infants, which disease other- 
wise would have passed for the “idiopathic” 
variety. In two infants the virus had been isolated 
from the myocardium. To date, no such cases 
have been reported in adults. 

To the list of the above mentioned condi- 
tions of Coxsackie virus etiology there may be 
now added certain instances of acute pericarditis 
in adults. Three such cases had been seen in 
this hospital. All three exhibited the clinical pic- 
ture which is usually recognized as representing 
the so-called “benign,” “viral,” or “idiopathic” 
pericarditis. Of interest was marked and grossly 
bloody pericardial effusion in one case. The spe- 
cific gravity of the pericardial fluid was 1.045, 
with a red-cell count of 1.1 million and white- 
cell count of 8,100, 90% lymphocytes and 10% 
neutrophiles. The pericardial biopsy demon- 
strated a nonspecific type of an inflammatory re- 
action. Within four weeks this patient became 
entirely asymptomatic, with a spectacular de- 
crease in the size of the greatly enlarged cardiac 
silhouette by x-ray to normal. 

In one patient there was a 32-fold change 
in the titer of complement-fixing antibodies 
against Coxsackie virus group B, type 5 (a fall 
in titer from 1:512 to 1:16). In the other two, 
Coxsackie virus group B, type 3 and group A, 
type 1, were isolated from the stool with the 
demonstration of neutralizing antibodies of diag- 
nostic titers in the serum of these patients against 
these two organisms respectively. 

The so-called acute nonspecific or benign 
idiopathic pericarditis has long been considered 
to be probably of viral etiology, although hereto- 
fore the evidence of such etiology had not been 
produced. In our present state of ignorance this 
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form of pericarditis should probably be best con- 
sidered as a syndrome, rather than an etiologic 
entity. Apparently in some cases Coxsackie group 
of viruses are the causative organism. 


A Study of Dosage and Protection with the 
Asian Flu Vaccine 


By William P. Boger, Gilbert M. Bayne and Os- 
car C. Liu. Department of Research Thera- 
peutics, Norristown State Hospital, Norristown, 
Pennsylvania. 


The antigenic response to a variety of im- 
munization schedules, using 200 to 500 CCA 
units subcutaneously or 20 to 50 CCA units 
intradermally, has been evaluated. In general, 
it can be stated that for primary immunization 
using a single injection, the intradermal route 
with its smaller antigenic mass proved much less 
adequate than the subcutaneous route. Using 0.1 
ml. (50 CCA units) intradermally, the rate of 
conversions to an HIA titer of equal to or greater 
than 1:2 was 30% at two weeks and 36% at four 
weeks. Employing 1.0 ml. (500 CCA units) 
subcutaneously, the conversion rate was 81% at 
two weeks and 91% at four weeks. 

A group of elderly patients (70 years or 
above) was studied for the presence of anti- 
bodies to the Asian strain of influenza virus prior 
to the onset of influenza in the population. Two 
of 90 individuals so studied had antibodies of 
1:8. The response to specific antigen (Asian 
flu vaccine) and to nonspecific antigen (poly- 
valent flu vaccine not containing the Asian strain) 
was studied in those not exhibiting antibody 
prior to vaccination. Three of 25 individuals in 
the latter group receiving nonspecific antigen 
exhibited HIA titers of 1:4, 1:8 and 1:16 to the 
Asian strain of influenza virus which was further 
confirmed by complement fixation and neutraliza- 
tion tests. The likelihood of an anamnestic re- 
sponse is suggested. 

The vaccination program was carried out in 
a closed population. A subsequent epidemic of 
influenza in this hospital population with an at- 
tack rate of approximately 30% in nonimmunized 
individuals has allowed an assessment of the 
protective value of the vaccination program. 


Immunologic Evaluation of Monovalent Asian 
Strain Influenza Vaccine in Elderly and Young 
Individuals 


By Henry B. Bruyn and Edwin H. Lennette. Uni- 
versity of California Medical Center, San Fran- 
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cisco, and State of California Viral and Rickett- 
sial Disease Laboratory, Berkeley. 


The continued mutation of Type A influenza 
virus has resulted in the appearance of another 
new strain in 1957—antigenically distinct from 
other recent strains. 

From limited investigations, it is apparent 
that while most young adults have no detectable 
antibody against this strain, elderly age groups 
may have, suggesting a relationship of Asian 
strain 1957 to an influenza epidemic in 1889. 

An individual will respond to related A 
strains, following inoculation with a specific A 
strain, to the extent of his past exposure to a 
variety of type A strains. Further, the more 
limited the exposure of the individual the more 
limited his response will be to the specific strain 
with which he is inoculated. 

The present investigation was designed to 
compare the response to monovalent Asian strain 
influenza vaccine in a group of individuals of an 
average age of 71 years with that of a numerical- 
ly comparable group of children under 12 years 
of age. A number of currently recommended dos- 
ages were used by both intradermal and sub- 
cutaneous routes: 0.1 ml., 0.2 ml., intradermally 
given once or twice; 0.25 ml., 0.50 ml., or 1.0 
ml., given subcutaneously. Antibody responses 
were measured by the complement fixation and 
hemagglutination-inhibition tests. 


Adrenal Cortical Function in Guinea Pigs Given 
Bacterial Polysaccharide 


By Russell S. Jones, Yolande C. Mayne and Kris- 
ten Eik-Nes. Departments of Pathology and 
Biological Chemistry, University of Utah Col- 
lege of Medicine, Salt Lake City. 


Previous studies have shown that the adrenal 
cortex concentrates C!* after the injection of 
C14-labeled polysaccharide complexes from K. 
pneumoniae. The C1 material remains in the 
adrenal cortex for at least 2 months and some of 
the label is present in moieties retaining the im- 
munologic properties of the original polysacchar- 
ide. The selective inhibition by cortisone of the 
adrenal C1* uptake suggests a relationship to 
steroidogenesis. The effects of bacterial poly- 
saccharide upon adrenocortical function is ex- 
plored by means of the adrenal ascorbic acid 
content and the concentration of 17-hydroxycorti- 
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costeroids (17-OHCS) in plasma and bile of the 
guinea pig. The rate of clearance of polysac- 
charide from the plasma is correlated with the 
rapidity and duration of the plasma 17-OHCS 
response. A single intravenous injection of the 
bacterial polysaccharide evokes a plasma 17- 
OHCS response which declines to normal range 
in 12 to 24 hours, while there is still abundant 
C1* polysaccharide in the blood plasma. Trans- 
fusion of small quantities of polysaccharide-con- 
taining plasma into normal guinea pigs produces 
a less marked 17-OHCS response than a similar 
isotopic quantity of the original polysaccharide. 
The polysaccharide in the plasma of the donor 
animals, however, retains its haptenic properties 
and tissue affinities. ACTH response at various 
intervals after the injection of polysaccharide dis- 
close that the adrenal still possesses the usual 
capacity for 17-hydroxysteroidogenesis even 
though the polysaccharide in the plasma fails to 
maintain elevated levels of 17-OHCS. 


Immunization Against Superficial 
Fungus Infection 


By Edmund L. Keeney and Milton Huppert. 
Scripps Clinic & Research Foundation, La Jolla, 
and V. A. Hosptial, San Fernando, California. 


A mixture of intracellular and extracellular 
antigens, hereafter referred to as vaccine, from 
broth cultures of one virulent strain of Tricho- 
phyton mentagrophytes was prepared by a tech- 
nic designed to minimize alteration of the na- 
tural antigenicity of the viable fungus. The vac- 
cine was incorporated into a salve base and 
rubbed into the skin on the sides of guinea pigs. 
Following immunization, the animals were chal- 
lenged with a standardized superficial infection 
using the homologous strain of fungus. 

The immunized guinea pigs (88) developed 
a marked degree of resistance to infection with- 
out being infected. One-half of the animals be 
came hypersensitive to the vaccine during the 
course of immunization. Resistance to infection 
persisted at least 30 days. Attempts to evaluate 
duration of resistance for a longer period than 
30 days were not made. 

Five of 9 human volunteers developed re 
sistance to infection following immunization; none 
became hypersensitive. 
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Experiments with and Interpretation of the 
Diodrast Renogram 


By Stanley Haukeness, Wayne A. Crockett and 
Daniel Parrish. Radioisotope Service, V. A. Hos- 
pital, and Department of Medicine, University 
of Washington School of Medicine, Seattle. 


The radioactive Diodrast renogram recently 
introduced by Winter and colleagues has pro- 
vided a simple valuable method for the evalua- 
tion of individual kidney function. It is being 
used as a routine screening procedure on patients 
having hypertension, as well as on other selected 
medical and urologic patients. 

In the process of standardizing our technic, 
efforts were made to eliminate scattered radiation 
from surrounding organs and tissues by using a 
thick lead shield and pulse height discrimination. 
When our results were compared with those pre- 
viously published, we were unable to observe the 
early spike which has been interpreted as repre- 
senting renal blood flow. In other experiments 
we observed that the use of small amounts of 
unlabeled Diodrast prior to and with the tracer 
dose gave sharper definition and lower equili- 
brium values. 

Technics were then devised which reduced 
lead shielding and pulse height discrimination 
to simulate those of Winter, and records showed 
the initial spike of radioactivity. Our impres- 
sion has been that this spike does represent blood 
flow, but that the blood is that of the aorta and 
surrounding vessels, not that of the kidney alone. 
Further studies are being made in an effort to 
distinguish the various functions of the kidney, 
and in particular to enhance the accuracy of 
estimation of differences in renal blood flow. 
Theoretical considerations lead to the likely pos- 
sibility that a substance having a high renal ex- 
traction coefficient, ‘such as Diodrast, would ac- 
cumulate in the kidney as a function of time in 
a way which would not disclose an initial “cir- 
culatory hump.” A rise reflecting the blood 
transient (concentration of Diodrast in arterial 
blood as a function of time) could occur if the 
renal blood flow were high and the extraction 
coefficient low, as demonstrated by Persky and 
colleagues using (I*81 HSA) radioiodinated hu- 
man serum albumin. 


The Diuretic and Hemodynamic Effects 
of Chlorothiazide 


By C. Hilmon Castle, James K. Conrad and Hans 
H. Hecht. Department of Medicine, V. A. 
Hospital, and University of Utah College of 
Medicine, Salt Lake City. (Aided by a grant 
from Merck Sharp and Dohme Research 
Laboratories. ) 


The effectiveness of a new oral saluretic, 
chloro-sulfamyl benzothiazide dioxide (“chloro- 
thiazide”), a substance related but in effect not 
similar to the sulfonamide carbon in anhydrase 
inhibitors, was tested in 18 subjects, 12 with 
severe congestive heart failure, 3 with portal 
cirrhosis, 2 without edema, and one with fluid 
retention caused by estrogen administration. In 
3 of the edematous patients, repeated mercurial 
injections appeared to be ineffective. Fluid and 
electrolyte balance studies were carried out after 
the patients had achieved an equilibrium on a 
constant 500 mg. sodium intake. During the 5 
day experimental period, each patient received 
2 Gm. of the agent in divided doses. In the 14 
edematous patients, an average weight-loss of 8 
pounds/period occurred (+ s 2.72, s,, .71, P = 
0.01). An increase excretion occurred in urinary 
Nat of 96 mEq./24 hrs. (+ s 41.2, s, 11, P = 
0.01), Cl+ of 90 mEq./24 hrs. (+ 44.8, s,, 12, 
P = 0.01), K+ of 27 mEq./24 hrs. (+ s 16.8, 
S,, 4.5, P = 0.01). No significant changes were 
observed in urinary pH, HCog~, and no altera- 
tions were noted in plasma electrolytes, carbon 
dioxide tension, or pH. In the postexperimental 
period, a “rebound” occurred with excretory 
values for Na+ and Cl+ significantly lower than 
during the control period. There were no toxic 
manifestations. 

In several subjects cardiac and renal hemo- 
dynamic studies revealed no significant changes 
in total blood flow or vascular pressures, and no 
changes were noted in renal plasma flow, glom- 
erular filtration rate, or in the filtration fraction. 
The agent appears to be an effective and safe 
oral diuretic which in many instances has re- 
duced the need for repeated injections of mer- 
curial diuretics. 


Influence of a Potent Sodium Retaining Steroid 
on Mercurial Diuresis in Normal Man 


By Marcus A. Krupp, Jonas H. Sirota, Bernard 
J. Axelrad, G. James Tobias and Jean Fellows. 
Palo Alto Medical Research Foundation, Palo 
Alto, California. 
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In a previous study, 2-methyl-9afluorohydro- 
cortisone (2M9aFF) was found to evoke a 
marked decrease in renal clearance of sodium 
and a modest increase in clearance of potassium. 
In the present study 2M9aFF was employed in 
an effort to produce maximal sodium retention 
simultaneously with the maximal natriuretic ef- 
fect of salyrganic acid. Five normal adult male 
patients were salt-loaded prior to a control study 
of mercurial diuresis only, and to a test study 
of mercurial diuresis plus 0.7 mg. to 1.4 mg. of 
2MQaFF given intravenously at the proper time 
to produce coincidence of peak effects. At the 
end of the fourth hour of diuresis, mercurial 
effect was terminated with BAL and observa- 
tions continued for another hour. Using standard 
renal clearance technics, GFR and clearances of 
Na, K, and Cl were determined. 

In all 5 patients there was little effect of 
2MQ9aFF on the rate of urine flow produced by 
the mercurial. During the test with the effect of 
2MQ9aFF superimposed on mercurial diuresis, Na 
clearance was decreased by 25% to 30% in 2 pa- 
tients, unchanged in 2, and increased by 30% in 
one. When 2M9aFF was administered, potas- 
sium clearance was elevated 3 to 5 times the 
control. 

Following administration of BAL, after the 
initial suppression of GFR had abated, the steroid 
effect was manifest. There was decreased clear- 
ance of Na to 0.1% — 0.4% of that filtered com- 
pared to corresponding nonsteroid control clear- 
ance values of 0.4% — 2.3%. Potassium clearance 
after BAL and during steroid administration 
ranged from 32% — 56% of that filtered compared 
to 18% — 30% during nonsteroid control tests. 

While 2M9aFF in large doses intravenously 
did not significantly alter Na clearance during 
mercurial diuresis, it did increase K clearance 
3 to 5 fold. After the mercurial effect was ob- 
literated by BAL, the expected reduction of Na 
clearance and increase in K clearance were 
evident. 


The Effect of Pyrazinamide on the Renal Tubular 
Reabsorption of Phosphorus 


By Eugene Eisenberg and William Mandel. De- 
partment of Medicine, University of California, 
School of Medicine, San Francisco. 


Pyrazinamide (PZA), an antituberculous 
drug, has recently been shown to produce hyper- 
uricemia in human subjects. This effect was re- 
ported to result from increased renal tubular 
reabsorption of uric acid. Since phosphate re- 


absorption appears related to uric acid reabsorp- 
tion in both normal and hypoparathyroid subjects, 
a study was undertaken to determine the effect 
of PZA on renal tubular reabsorption of phos. 
phorus (TRP). 

The TRP was determined in 5 tuberculous 
subjects immediately before, during and one week 
after the administration of PZA. The drug was 
given in a dose of 20 to 40 mg./Kg. of body 
weight daily for at least one week during the 
study period. A total of 21 determinations were 
performed. An initially high TRP in one subject 
was the result of Amphojel ingestion. A second 
subject had a low control TRP that returned to 
normal when a low phosphorus diet was ingested, 
Except for these two abnormal values, the results 
of all determinations fell within the normal range, 
between 80 and 90%. 

The administration of PZA did not signif. 
cantly alter the serum phosphorus level or the 
TRP. The action of PZA on the renal tubular 
reabsorption mechanism may therefore be limited 
to its effect upon uric acid. 


Gastrodialysis in the Treatment of Acute 
Renal Insufficiency 


By Belding H. Scribner, William R. Koreski, 
Thomas A. Marr and James M. Burnell. V. A 
Hospital, Seattle. 


Previous attempts to use gastric lavage o 
gastrodialysis in the treatment of patients have 
failed because of uncontrollable electrolyte trans- 
fers and loss of large amounts of dialysis fluid 
into the patients. These problems have largely 
been solved as a result of the introduction by 
Schloerb of the cellophane bag technic of gastro 
dialysis. 

An apparatus has been devised that cycles 
fluid at body temperature through the cellophane 
bag. The apparatus consists of a timing clock 
that rotates a cam which operates switches con 
trolling solenoid values and electric pumps that 
cycle the fluid in and out of the bag. A safety 


switch stops the cycling process if excessive fluid | 
losses should occur, thus permitting operation d | 


the apparatus without constant supervision. 


Experience in the management of 10 pe | 


tients with acute renal insufficiency suggests that 
gastrodialysis is entirely effective in the treatmett 
of acidosis and a useful adjunct in potassium, 
water and nitrogen removal and glucose admit 
istration. 


Preliminary experience shows that the mot : 
rapid transfers affect the acid-base status of th | 
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patient. Chloride-bicarbonate transfers have been 
of large magnitude. Hydrogen-sodium transfers 
have been smaller. The combined transfers have 
resulted in the rapid production of metabolic 
alkalosis. Potassium removal has varied from 6 
to 50 mEq./24 hours. The average has been 25 
mEq./24 hours. With isotonic solutions no trans- 
fer of water has occurred, whereas hypertonic 
solutions of 20-40% glucose have removed up to 
1 L./24 hrs. Nitrogen removal has ranged from 
0.5 to 3.4 Gm./24 hours. The average has been 
1.8 Gm./24 hours. Glucose transfers vary with 
the concentration of glucose. From 100 to 800 
Gm. have been given by this means. 

Results of these studies indicate that gastro- 
dialysis is a useful adjunct in the management 
of the electrolyte disorders of acute renal in- 
sufficiency. It will delay and in some cases pre- 
vent the onset of the uremic syndrome. 


The Development of an Isolated Perfused 
Mammalian Kidney 


By Sheldon Rosenfeld, Alvin L. Sellers, Joseph 
Katz and Jessie Marmorston. Institute for Med- 
ical Research, Cedars of Lebanon Hospital, 
and Department of Medicine, University of 
Southern California, School of Medicine, Los 
Angeles. 


Previous attempts to perfuse the isolated 
mammalian kidney with blood have been un- 
successful unless a mammalian lung was included 
in the perfusion system. In order to study various 
physiologic and biochemical functions of the kid- 


ney, it is desirable to have a preparation in which 
the kidney is the only tissue in contact with blood. 
A modification of the liver perfusion system of 
Miller et al. is used. Undiluted heparinized blood 
(obtained from unanesthetized rabbits) from 
which the buffy coat is removed, is used as the 
perfusion fluid. The kidney donor animal is anes- 
thetized with 30% alcohol intraperitoneally. The 
ureter is cannulated, and after 10 minutes the 
animal is heparinized and the renal artery can- 
nulated. Two to 5 minutes after occlusion of the 
renal artery, the kidney is connected to the per- 
fusion system. The entire preparation is enclosed 
in a temperature regulated, humidified box. 

P-aminohippuric acid (PAH) and creatinine 
were used to measure renal plasma flow (RPF) 
and glomerular filtration rate (GFR). In addi- 
tion, the response of the kidney to certain drugs 
was studied. In 60 experiments, there has been 
a progressive improvement of renal function to 
the extent that the following values in ml./min. 
have been obtained from more recent experi- 
ments: renal blood flow (RBF) = 20-35, GFR = 
1.5-3.5, RPF = 5.0-17.0 and urine flow = .03- 
0.6. The extraction of PAH has ranged from 
50-78%. When RBF is low papaverine has pro- 
duced a profound increase in observed RBF with 
no improvement in clearance values. Pitressin has 
produced a 2-6 fold reduction of urine flow and 
hog renin a 2-3 fold increase in urine flow, with 
a 3-7 fold increase in urinary protein excretion. 
Electrophoretic analysis of urine protein following 
renin injection reveals patterns similar to those 
described by Sellers et al. from studies on intact 
animals. 


NERVOUS SYSTEM 


The Ultraviolet Absorption Spectrum of 
Cerebrospinal Fluid 


By Louis A. Strait, Bill Garoutte, Robert B. Aird 
and Michael Hrenoff. Spectrographic Labora- 
tory and Departments of Neurology and Anat- 
omy, University of California Medical Center, 
San Francisco. 


The ultraviolet absorption spectrum of cere- 
brospinal fluid has recently been the subject of 
articles by several investigators who have sug- 
gested widely varying explanations for and clini- 
cal interpretations of the absorption characteris- 
tics found. The present work, devoted primarily 
to a study of clinical significance of CSF absorp- 


tion spectra, has revealed no such clear-cut clini- 
cal correlation and has confirmed our earlier in- 
terpretation of the spectra. 

About 340 CSF's have been examined, from 
patients of all ages, who were suffering from 
neurologic, psychiatric or non-neuropsychiatric 
illnesses. During the earlier part of the work, the 
spectra were charted by the use of a Beckman 
DU ultraviolet spectrophotometer. More recently 
a Carey recording spectrophotometer has been 
used. 

The absorption spectra of fresh spinal fluid 
at physiologic pH are characterized by end- 
absorption at wavelengths below 2,200 Angs- 
troms, negligible absorption beyond 3100 A 
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toward the visible, and, with rare exceptions, a 
striking absorption band at 2650-2660 A. This 
band has been shown, by studies of its alteration 
with pH, by determination of the isosbestic point, 
and by studies of its alterations under the in- 
fluence of various chemical and physical treat- 
ments, to consist of ascorbic acid in concentra- 
tions ranging from less than 1 mg.% to 3 or 4 
mg.%. 

. When the labile ascorbic acid is destroyed 
by physical or chemical means, the residual ab- 
sorption curve shows a peak at 2780-2800 A. 
This band behaves like the absorption band of 
the cyclic amino acids: phenylalanine, tyrosine, 
and tryptophane. Correlations with turbidimetric 
and other determinations of protein strongly sug- 
gest that nearly all of this residual absorption is 
due to these three amino acids bound into the 
protein of the CSF. The small remaining absorp- 
tion is attributed to free amino acids in solution. 

From these studies it can be concluded that 
the U-V absorption of human CSF is accounted 
for by its ascorbic acid and protein, with a small 
variable absorption due to free amino acids. No 
other U-V absorbing molecular species (except 
in the obvious cases where blood and barbi- 
turates have been introduced) need be incrimi- 
nated to any significant extent. 


Small Subcutaneous Hemorrhages in 
Multiple Sclerosis 


By Roy L. Swank. Department of Medicine, Di- 
vision of Neurology, University of Oregon 
Medical School, Portland. 


The purpose of this paper is to direct at- 
tention to a clinical phenomenon to be observed 
frequently in patients with multiple sclerosis. In 
48 of 62 female patients who were observed re- 
peatedly for from 5 to 9 years in Montreal, small 
subcutaneous hemorrhages were noted. In 32 
patients the hemorrhages were spontaneous. In 
another 25 patients subcutaneous hemorrhages 
were not mentioned in the record and it can be 
assumed that in many of these, hemorrhages 
were not observed. The present writer sometimes 
observed hemorrhages in patients who had not 
previously been aware of their presence. They 
occur on the extremities, usually legs or thighs. 
In those instances where their development was 
observed from the beginning, they appeared first 
as very small red spots several mm. in diameter. 
In the course of 24 hours these spots spread out 
to become approximately 1 to 2 cm. in diameter 
and became a blue color. In another day or so 


they became yellowish and then gradually dis. 
appeared. Biopsies of 5 spontaneous hemorrhages 
where trauma could be confidently ruled out 
revealed extravasated red blood cells infiltrating 
the deeper layers of the derma and subcutaneous 
fat. There was nothing to distinguish these small 
hemorrhages histologically from extravasation oc- 
curring after trauma, spontaneous hemorrhage, 
or the small petechial hemorrhages which result 
from embolism. The blood vessels in these areas 
were normal-appearing. These hemorrhages have 
also been observed in male patients, but much 
less frequently, presumably because the skin of 
males is thicker and more darkly pigmented; 
thus the hemorrhages are obscured. These vas. 
cular phenomena appear periodically, and fre- 
quently coincide with or precede activity of the 
disease as manifested by increased symptoma- 
tology or the development of new symptoms. 


W-341, A Neostigmine-Like Compound, in the 
Treatment of Myasthenia Gravis 


By John R. Ward and B. V. Jager. Department 
of Medicine, University of Utah, Salt Lake 
City. 


Since the introduction of neostigmine for the 
treatment of myasthenia gravis by Walker in 
1934, this drug has been employed extensively 
for control of muscle weakness in this disorder. 
This report summarizes our experience with the 
use of a new cholinergic drug, 1-2-xylene-bis [1- 
(3-dimethylcarbamyloxy)-pyridinium bromide], 
designated W-341. This drug was compared with 
neostigmine for its cholinergic effect in normal 
subjects and for its efficacy in the treatment of 
patients with myasthenia gravis. 

Normal and hospital subjects were given 
intramuscular injections of either neostigmine or 
W-341 in comparable doses and observed for 
cholinergic effects. Oral tablets of W-341 were 
substituted for neostigmine in the treatment of 
nine patients with myasthenia. The duration of 
W-341 therapy in these patients has varied from 
four months to four years. 

Two mg. of either neostigmine or W-34l 
were approximately comparable in “cholinergic” 
action when given by the parenteral route to 10 
normal subjects. 

Five of 9 patients with myasthenia gravis 
found W-341 to be superior to neostigmine. Im- 
provement consisted of better control of muscle 
weakness and longer duration of effect. A sixth 
patient found W-341 superior to neostigmine but 
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strength. 


Relationship of the Maximum Breathing Capacity 
and the Maximal Mid-Expiratory Flow Rate 
in Normal Subjects and Patients with Pulmo- 
nary Disease 


By Jerome E. Cohn. Pulmonary Function Labo- 
ratory, V. A. Hospital, and Department of Med- 
icine, University of Utah, Salt Lake City. 


In 1933 Hermannsen proposed the maximum 
breathing capacity (MBC) to measure ventilatory 
capacity in humans. Many problems developed 
in regard to this method, its interpretation, and 
its meaning. Therefore, other tests based upon 
analyses of forced expiration recorded on a rap- 
idly moving kymograph have been devised to 
assess ventilatory function. One of these is maxi- 
mal mid-expiratory flow rate (MMF). 

The present study of normal subjects and 
patients with various respiratory diseases com- 
pared MMF with MBC in the same person. In 
39 normals between 20 and 65 years, the co- 
eficient of correlation between MBC and MMF 
was: r = 0.56 (p < .01). In 69 patients of com- 
parable age, regression of MMF on MBC was: 
t= 0.89 (p < .01). Increased resistance to flow 
through airways was the primary cause for low- 
ered MMF. One of many factors influencing MBC 
determination is obstruction to airflow. Normal 
individuals with minimal airway resistance 
showed less correlation of MBC and MMF than 
patients who had varying degrees of obstruction. 
As obstruction increased, the two measurements 
became increasingly related. Subjects with severe 
obstruction to airflow (MMF < 0.5L./sec) had 
seriously impaired MBC (45L./min or less). 

Low MBC values were recorded in the 
presence of minimal airflow obstruction (i.e., 
MMF < 1.25L./sec). Decreased chest wall com- 
pliance, paradoxical diaphragmatic or mediastinal 
motion may dissipate energy during MBC per- 
formance and result in low values without the 
presence of increased airway resistance. Pleural 
pain may limit MBC, but not MMF. In certain 
neuromuscular diseases MBC was low without 


was unwilling to continue on W-341 because of 
unpleasant side effects. One patient was unable 
to take W-341 because of severe nausea and 
vomiting. In two myasthenics, therapy with W- 
341 did not lead to improvement in muscle 
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On a weight basis, twice as much W-341, 
by the oral route, was required as neostigmine. 
Side effects consisted of abdominal cramps, nau- 
sea, vomiting, diarrhea and, in one patient, pares- 
thesias. Experience to date has failed to reveal 
any cumulative toxic effects. 


obstruction to airflow, presumably due to neuro- 
muscular dyssynergia. 

MBC values are used widely in spite of the 
many limitations inherent in their determination. 
The close correlation of MMF and MBC in ob- 
structive airway disease may permit replacement 
of a measurement which has little physiologic 
specificity (MBC) by an accurate index of re- 
sistance to airflow (MMF). 


Possible Role of Capillary Erection as a Cause 
for Lung Expansion in the Newborn Infant 


By Forrest H. Adams, Petter Karlberg and John 
Lind. Wenner-Gren Cardiovascular Research 
Laboratory, Stockholm, Sweden, and Depart- 
ment of Pediatrics, University of California, 
Los Angeles. 


The exact sequence of pulmonary-cardio- 
vascular events that take place as the normal 
newborn infant adjusts to extrauterine life are 
not well documented. Recently certain aspects 
of the problem have been extensively studied in 
the fetal and newborn lamb by Dawes and his 
co-workers and by others and ourselves in the 
newborn infant. In this connection, Jaykki, a 
Finish pediatrician, has published a monograph 
with data to suggest that capillary distention 
plays an important role in effecting lung expan- 
sion of the normal newborn infant. It is important 
to determine whether or not capillary erection 
or distention does play a role, since such knowl- 
edge would be important in better understanding 
disease of the lungs and cardiovascular system 
of the newborn infant. 

We have accumulated evidence in favor of 
the role of capillary erection as a cause of lung 
expansion in three types of experiments: in sev- 
eral infants from pulmonary compliance studies; 
from continuous intraesophageal pressure record- 
ings during delivery and during the first few 
respirations; and from pressure recordings of the 
umbilical artery and umbilical vein prior to 
clamping of the cord. As negative evidence, but 





not against the theory, were data obtained from 
serial X-ray movies prior to and during the first 
respiratory movements of normal newborn in- 
fants. Using the fetal guinea pig as a subject, 
we were unable to produce significant capillary 
erection by injecting solutions into the pul- 
monary artery at pressures of 80-100 mm. Hg. 


The Hypoventilation Syndrome 
By Frederic L. Eldridge. Department of Medi- 
cine, Stanford University School of Medicine, 
San Francisco. 

Chronic alveolar hypoventilation has long 
been recognized as a complication in some cases 
of chronic lung disease, but has recently received 
considerable attention as the physiologic abnor- 
mality in patients without primary disease of the 
lungs or heart. 

Five patients with chronic alveolar hypo- 
ventilation have been studied. Two were mas- 
sively obese (141 Kg. and 129 Kg.), one had 
amyotrophic lateral sclerosis, one had marked 
thoracic kyphosis and moderate obesity, and one 
had signs of obstructive emphysema. 

These patients had all or most of the fol- 
lowing: cyanosis, polycythemia, somnolence or 
narcolepsy, and congestive heart failure. 

Physiologic studies revealed in all cases hy- 
poxemia, hypercapnia, and alveolar hypoventila- 
tion. Vital capacity was not less than 60% of the 
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predicted value in any case. Maximum breathing 
capacity ranged from 5.1 to 10.8 times the rest- 
ing ventilation. The mechanical properties of the 
lungs were normal in the three patients in whom 
they were measured. Only the patient with em- 
physema gave evidence of airway obstruction. All 
patients were able voluntarily to increase ventila- 
tion above normal resting values, to raise arterial 
oxygen saturation, and to lower CO, tension. All 
had a reduced ventilatory response to inspired 
5% CO». 

Treatment, including weight reduction when 
applicable, phlebotomies, and artificial ventila- 
tion, produced marked symptomatic improvement 
in all patients except the one with amyotrophic 
lateral sclerosis who subsequently died. Conges. 
tive heart failure disappeared in 3 of these 4 
patients. In spite of these changes, hypoventila- 
tion persisted in the two patients in whom it was 
measured, as did a reduced ventilatory response 
to 5% CO,. 

The hypoventilation syndrome, as exempli- 
fied by these patients and others in the literature, 
appears to be a distinct clinical entity. Although 
its association with massive obesity has been most 
publicized, it is apparent that the basic etiology 
is multiple. The fact that hypoventilation occurs 
in spite of adequate ventilatory potential sug- 
gests that it is related to abnormal function of 
the respiratory center. 


RHEUMATIC STATES 


Measurement of Rheumatoid Factor in the 
Malignant Phase of Rheumatoid Arthritis 


By Wallace V. Epstein and Ephraim P. Engle- 
man. Rheumatic Disease Group of the Depart- 
ment of Medicine, University of California 
School of Medicine, San Francisco. 


Rheumatoid factor refers to the substance 
or substances capable of combining with human 
gamma globulin which are found in the serum 
of 80 to 95% of individuals who have definite 
rheumatoid arthritis. This substance(s) is rarely 
found in diseases other than rheumatoid arthritis 
or systemic lupus erythematosus. In this study 
rheumatoid factor was measured by an agglu- 
tination technic in which normal gamma globulin 
(Cohn Fraction II) is attached to saline-washed 
sheep erythrocytes. 

The malignant phase of rheumatoid arthritis 





is characterized by marked visceral involvement, 
peripheral neuropathy, vascular lesions resem- 
bling those of periarteritis, distinctive changes in 
circulating proteins, and in some cases positive 
Hargrave preparations. Nine patients having 
classical rheumatoid arthritis have been observed 
during the malignant phase of the disease. All 
9 had been treated with cortisone and/or predni- 
sone and were receiving these steroids at the time 
of this study. The sera of all of these patients 
revealed high Fraction II agglutination titers and 
showed noncryoglobulin spontaneous precipitates 

In 2 cases, to be presented in detail, the 
agglutination titers were in excess of 1:56,000. 
Addition of normal gamma globulin to the sera 
of the 2 patients resulted in precipitation of 1684 
and 225.6 yg. nitrogen/ml., respectively. Spor 
taneous precipitation after 18 hours was 5 to 13.2 


pg. nitrogen/ml. Complete quantitative precipitin | 


curves revealed equivalence zone maxima 
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solubilization in excess of gamma globulin sug- 
gestive of an antigen-antibody system. Rheuma- 
toid factor was recovered from the spontaneous 
precipitates by treatment with 15% sodium chlo- 
ride. In both cases the Hargrave preparations 
were positive. 

These observations suggest that the spon- 


taneous precipitation of rheumatoid factor in vivo 
may play a role in the vascular occlusive phase 
of the malignant form of this disease. Subsidence 
of the clinical evidence of the malignant phase 
of rheumatoid arthritis has been noted con- 
comitantly with withdrawal or decrease of the 
dose of steroid. 
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BLOOD 


Rate of Hemoglobin Generation after Intravenous 
Iron Therapy in Adults and Infants with Iron 
Deficiency 


By R. K. Base, R. K. Bondy, E. R. Halden and 
E. E. Muirhead. Department of Internal Medi- 
cine, University of Texas Southwestern Medical 
School, Dallas. 


Most appraisals of hemoglobin generation in 
iron deficiency following oral or parenteral iron 
therapy have been based on the increment of 
hemoglobin concentration of the peripheral blood. 
The observations herein reported are based on 
total generation of hemoglobin in 14 days as 
determined by the total hemoglobin mass ob- 
tained by blood volume studies (Cr®1 for red cell 
mass and T-1824 for plasma volume). Thirteen 
adults and 9 infants with severe iron deficiency 
were studied (initial hemoglobin 3.0-8.8 Gm.). 
Therapy consisted of injection of 4 mg. of iron/ 
Kg. weight/day as saccharated iron oxide. Excess 
iron was available for maximum hemoglobin 
syntheisis. 

In adults, iron utilization for hemoglobin 
generation averaged 47.0 mg./day (13.0 to 90.7 
mg./day) or an amount equivalent to 14.2 Gm. 
of hemoglobin/day (4.0 to 27.5 Gm./day). In 
infants, iron utilization averaged 11.4 mg./day 
(4.1 to 23.8 mg./day) or an amount equivalent 
to 3.4 Gm. of hemoglobin/day (1.2 to 7.2 Gm./ 
day). 


The lower iron utilization and hemoglobin 
production in infants were not a reflection of 
decreased utilization or production, but rather an 
expression of rate of generation/total hemoglobin 
deficit. Expressed on a body weight basis utiliza- 
tion of iron for hemoglobin synthesis was similar 
in the two groups (adults 0.76 mg./Kg./day; 
infants 0.91 mg./Kg./day). 

The change in hemoglobin concentration 
depends upon the size of the total blood volume, 
i. e., a smaller blood volume results in a greater 
increase in concentration for a constant increment 
of hemoglobin mass. 


Exogenous Hemochromatosis Occurring in Aplas 
tic Anemia. An Autopsy Study on 14 Patients 


By Daniel N. Mohler, David E. Smith and Byrd 
S. Leavell. 


The term exogenous hemochromatosis has 
been used for the entity consisting of excessive 
amounts of hemosiderin in the tissues accom 
panied by fibrosis of the liver and pancreas, and 
which is found in a significant number of patients 
with long-standing anemia, most of whom have 
received multiple blood transfusions. There i 
much controversy as to whether the large deposit 
of iron found in the tissues of these patients at 
an etiologic factor in this condition or merely 4 
concomitant finding. 

The autopsies of 14 patients with aplast 
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anemia were reviewed by one of us, and the 
amount of hemosiderin found in the tissues and 
the amount of fibrosis found in the liver and 
pancreas were estimated. A diagnosis of exoge- 
nous hemochromatosis was made if the following 
features were present: (1) abnormal amounts of 
hemosiderin in the tissues, (2) the presence of 
hemosiderin in the epithelial cells of the liver 
and pancreas as well as in the reticuloendothelial 
cells, (3) portal fibrosis of the liver, and (4) 
fibrosis of the pancreas. Using these criteria it 
was found that 6 of the 14 autopsied patients 
had exogenous hemochromatosis. 

When the pathological findings were corre- 
lated with the number of transfusions received, 
it was found that 5 of the 6 patients who had 
exogenous hemochromatosis had received more 
than 50 transfusions (an average of 134 units), 
while 7 of the 8 patients who did not show these 
changes had received less than 50 transfusions 
(an average of 21 units). All of the patients who 
had exogenous hemochromatosis had had their 
illness for more than a year and a half. 

It was concluded that the occurrence of ex- 
ogenous hemochromatosis at autopsy in patients 
with aplastic anemia correlated well with the 
number of transfusions given and is compatible 
with the concept that iron overload may be one 
of the etiological factors in this condition. 


Dissociation Between Achlorhydria and Lack of 
Intrinsic Factor in Pernicious Anemia of Adults 


By Julius Wenger, Ivan Backerman and B. R. 
Gendel. Veterans Administration Hospital, and 
Department of Medicine, Emory University 
School of Medicine, Atlanta. 


In most patients with pernicious anemia, 
hydrochloric acid is not demonstrable in the 
gastric contents. Recently, a number of investiga- 
tors have reported isolated exceptions to this rule. 
Most of these were in children or young adults. 
It was of interest to review several adult patients 
in order to discover if maximal stimulation of 
the stomach was capable of changing the pH of 
gastric contents. 

Twelve male patients whose ages ranged 
from 28 to 71 years, (average age, 58) were 
studied. Each one had a macrocytic anemia, a 
megaloblastic bone marrow, and was receiving 
Vitamin B,. therapy with good response. Deter- 
mination of their endogenous intrinsic factor se- 
cretion was assayed by means of the Schilling 
Test utilizing Co® Vitamin B,».. In each patient 
4 poor absorption (0.2-4.5%) was significantly 





improved following the administration of a po- 
tent source of intrinsic factor. 

An attempt was made to induce maximal 
secretion of hydrochloric acid by means of 1.0 
mg. of reserpine given intravenously over a 30- 
minute period and followed by the intramuscular 
administration of 0.5 mg./Kg. of Histalog, a po- 
tent histamine analog. The gastric contents were 
aspirated continuously and pH determinations 
were made. In 18 patients the pH remained 
above 7.0, indicating true achlorhydria, but in 
one 66-year-old patient, the pH fell to 3.2 after 
Histalog. On another day, the administration of 
1.0 mg./Kg. of Histalog resulted in a fall in pH 
from 7.7 to 2.4. This specimen was titrated in 
the standard manner and was equivalent to 9 
clinical units of free acid, or 9 mEq./L. 

It would appear that an occasional patient 
with pernicious anemia may have this dissociation 
between acid and intrinsic factor secretion. Fur- 
ther studies are under way. 


The Efficiency of Oxidative Phosphorylation by 
Normal and Leukemic Human Leukocytes 


By Virginia E. Davis, William L. Wilson and 
Charles L. Spurr. Veterans Hospital and De- 
partment of Medicine, Baylor University Col- 
lege of Medicine, Houston. (Aided by a grant 
from the American Cancer Society.) 


Numerous reports have been published on 


the glycolytic and respiratory activity of leuko- 
cytes. However, the literature is practically de- 


‘ void of information relating to the efficiency of 
‘ oxidative phosphorylations mediated by leuko- 


cytes. A major impediment in the investigation 
of oxidative phosphorylation in leukocytes has 
been the lack of a method for the rapid isolation 
of sufficient quantities of viable, uninjured cells 
suitable for the study of the efficiency of aerobic 
phosphorylations. 

In this study, a new modification of existing 
methods has been developed for the separation 
of leukocytes from whole blood. This isolation 
technic was employed in a study of the relative 
efficiency and yield of oxidative-linked phos- 
phorylations mediated by normal and leukemic 
leukocytes. Aerobic phosphorylating capacity was 
exhibited, in decreasing order of activity, by 
chronic lymphocytic, acute monocytic, and chron- 
ic myelocytic leukemic leukocytes. Oxidative 
phosphorylation was not demonstrated with nor- 
mal leukocytes. 

The phosphorylations mediated by leukemic 
leukocytes were found to be dependent upon 
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substrate addition and were depressed by low 
levels of dinitrophenol. Under the experimental 
conditions employed in this study, glucose-6- 
phosphate was formed in stoichiometric amounts. 
These results indicate that leukemic (or imma- 
ture) leukocyctes are capable of the aerobic 
esterification of inorganic phosphate accompany- 
ing the oxidation of selected Kreb’s cycle inter- 
mediates. 

Results of this study further suggest that 
expression of leukocyte metabolic data on a unit 
nitrogen basis more accurately reflects the mor- 
phologically obvious size differences among the 
various leukocytes than presentation of data on 
the widely used unit cell basis. 


Hemotologic Changes Following Intensive 
Irradiation of the Isolated Small Bowel 


By James C. Griffin, M. D. Turner, Robert D. 
Sloan and Warren N. Bell. Departments of 
Surgery, Radiology and Medicine, University 
of Mississippi Medical Center, Jackson. (Aided 
by a grant from the Public Health Service.) 


The purpose of this experiment was to dem- 
onstrate various alterations of the peripheral blood 
following intensive irradiation of the small bowel 
and to compare these findings with established 
alterations following total body irradiation. Male 
mongrel dogs were anesthetized with intravenous 
sodium pentobarbital. Venous blood samples were 
drawn prior to irradiation. A 3-inch incision was 
made in the right flank and approximately 50% 
of the small bowel was brought out on the ab- 
dominal wall and isolated from the remainder of 
the body by means of a lead shield. Twenty dogs 
were divided into 3 series and given 4,000 r, 
2,000 r and 500 r respectively. Peripheral blood 
samples were obtained every 24 to 48 hours after 
irradiation until the animal expired or for 30 
days. 

The magnitude of changes varied with the 
dosage. 

Hematocrit, hemoglobin and red blood count. 
The hematocrit, hemoglobin and red blood count 
rose to a peak on the sixth day, then fell rapidly 
in 48 hours to pre-irradiation levels followed by 
a high plateau. After total body irradiation there 
was a similar rise during the first 6 days with a 
subsequent fall to persistently low levels. 

White blood count. The white blood count 
rose to peak levels of 64,000 cu. mm. on the 10th 
day, then fell to near normal on the 28th day. 
After heavy total body irradiation the white blood 


count usually fell early and continued to decline 
until death. 

Platelets. Within 1 or 2 days after irradiation 
the platelets began to rise and reached a level 
in the range of 550,000/cu. mm. on the 18th day, 
In contrast, the platelets after total body irradia- 
tion fell immediately and remained at low levels. 

Course and survival. With the higher dos- 
ages, if the animals survived the critical period 
between the 6th and the 8th day they usually 
survived for a prolonged period thereafter. 


The Effect of an Intravenous Fat Preparation 
on Blood Coagulation in Normal and Patho 
logic States 


By Thomas D. Stevenson. Department of Medi- 
cine, University of Louisville School of Medi- 
cine, Louisville. 


There have been conflicting reports con- 
cerning the effect of fat ingestion on blood co 
agulation. In order to evaluate the effect of lipe- 
mia on blood coagulation, we have studied blood 
coagulation before and after the administration 
of an intravenous fat preparation. 

The fat emulsion (Lipomul) utilized in these 
studies was composed of a mixture of triglyceride 
and phospholipid. Coagulation studies were per- 
formed in normal subjects, in patients with co 
agulation disorders such as hemophilia, throm- 
bocytopenia, hypoprothrombinemia and in pe- 
tients receiving anticoagulants. 

The following studies were done before and 
following the fat infusion: whole blood coagu- 
lation time by the Lee & White and silicone 
methods, one-stage prothrombin time, prothrom- 
bin consumption, Russell viper venom (“Styp- 
ven”) times and the thromboplastin generation 
test. 

The only consistent and significant effect 
observed following the infusion was a decreased 
“Stypven” time which occurred in both the nor- 
mals and in the subjects with coagulation defects. 
The results of the other coagulation studies were 
not consistently or significantly altered in either 
the normals or those with coagulation defects. 

The acceleration of the “Stypven” time that 
occurs in association with lipemia is of 
significance as a measure of increased coagula- 
bility of the blood in vivo. The studies indicate 
that lipemia induced by this fat preparation 
produces no significant acceleration of whole 
blood coagulation in normal individuals. The de 
fect in patients with coagulation disorders was 
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neither corrected nor made worse by the ad- 
ministration of the fat preparation. 


The Control of Plasmin Activity 


By Philip S. Norman. Department of Medicine, 
Johns Hopkins University School of Medicine, 
Baltimore. 


Clot-lysing activity in blood is mediated by 
the enzyme plasmin and is controlled by a system 
of blood factors analogous to the blood-clotting 
or complement schemes. Because of interest in 
the activation of plasmin, the plasma proteins 
which inhibit or destroy plasmin have been rela- 
tively neglected. 

The inhibitory action of whole human plas- 
ma on purified plasmin was determined by the 
use of a newly described caseinolytic assay for 
plasmin. There was evidence of 2 inhibitory sub- 
stances in plasma, one that acted instantaneously 
but reversibly at any temperature and another, 
highly active only around 37 C. While the former 
was capable of only partial inhibition, the latter 
inactivated plasmin completely, if sufficient time 
were allowed. Kinetic studies of the second re- 
action at 25 C., in the presence of 2 M methy- 
lamine, suggested a second order reaction be- 
tween a plasma component and plasmin, in which 
both substances were consumed. 

Whereas most plasmas contain only 25 to 
30 units of potential plasmin per ml., about 700 
units of plasmin could be inhibited by 1 ml. of 
plasma before the inhibitor was exhausted, in- 
dicating that there is normally a considerable 
excess of inhibitor over enzyme. Addition of a 
protein substrate for plasmin to the reaction mix- 
ture reversed instantaneous inhibition and halted 
temperature-dependent inhibition. Thus, a sys- 
tem exists in the blood which allows clot-digesting 
activity to persist only as long as a clot is present 
and which can remove the active principle once 
the clot is lysed. _ 


Porphyria Cutanea Tarda Without Skin Lesions 
in the American Negro 
By John T. Galambos. 

The biochemical abnormalities in porphyria 
cutanea tarda (PCT) are characteristic. Typically, 
there are large amounts of native porphyrins in 
the liver, the fecal porphyrins are markedly ele- 
vated, and usually large amounts of uroporphyrins 
(UUP) and increased amounts of copropor- 
phyrins (UCP) are excreted in the urine. The 
urine may be dark or normal in color, but por- 





phobilinogen (Pb) is not detectable. Skin lesions 
usually develop late in life, and are partly due to 
photosensitivity. These patients usually have 
chronic liver disease. 

Though porphyria cutanea tarda (PCT) is 
the common form of porphyria in the South 
African Negro, it had not been described in the 
American Negro. The biochemical abnormalities 
characteristic of PCT occurred in a southern 
Negro who had no skin lesions and who sub- 
sequently developed chronic liver disease. It is 
possible that the biochemical lesion not only 
caused the abnormality in porphyrin metabolism, 
but was also responsible for the subsequent de- 
velpoment of hepatocellular injury. 

In 1948 a robust Negro dairy farm laborer, 
after having 53 years of excellent health, de- 
veloped brief episodes of arthritis accompanied 
by the excretion of “red” colored urine. In 1949 
he was hospitalized in Grady Hospital with 
pyogenic arthritis and bacteremia. His urine was 
port-wine colored for three weeks, but Pb was 
never demonstrable. The liver function tests 
showed no clear evidence of hepatocellular injury. 

He was well until 1955, when he was hos- 
pitalized with congestive heart failure, pulmonary 
emboli and jaundice. His urine was again port- 
wine colored, but no Pb was demonstrable. Large 
amounts of UUP and UCP were present in this 
dark urine. Follow-up examinations for 2 years 
showed the continued excretion of large amounts 
of UUP, increased amounts of UCP, but no Pb. 
His urine had normal color. His fecal porphyrins 
were markedly elevated. The erythrocite por- 
phyrins were normal. Liver biopsy demonstrated 
marked excess of preformed porphyrins. He de- 
veloped unequivocal evidence of parenchymal 
liver injury between 1949 and 1955, while he 
continued to eat a good diet. 


The Mechanism of the Anemia Associated with 
Hodgkin’s Disease 


By Daniel E. Bergsagel and P. Pikouli Gianno- 
poulos, Department of Medicine, University of 
Texas and M. D. Anderson Hospital and Tumor 
Institute, Houston. 


The hypoferremia, hypercupremia, elevated 
erythrocyte protoporphyrin and urinary copro- 
porphyrin, shortened RBC survival and increased 
liver and spleen tissue iron reported in Hodgkin’s 
disease (H.D.) suggest that the associated anemia 
might be produced by increased hemolysis and 
a disturbance in iron metabolism similar to that 
observed in the anemia of infection. 
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The survival of autotransfused Cr*!-tagged 
RBC, plasma iron clearance rate (PICR) and 
Fe®® utilization were determined in 6 anemic 
H.D. patients with no complicating causes of ane- 
mia and in 8 normal controls. Tissue iron was 
evaluated qualitatively on postmortem sections 
of bone marrow, liver, spleen and lymph nodes 
stained with Prussian blue. 

In H.D., the anemia was h ic in 
3 patients; the plasma iron was low (H.D. — 43 
+ 9.3 y %, Normals — 95 + 19.4 y %), but the 
UIBC was normal (H.D. — 215.1 + 45.8 y %, 
Normals — 207.6 + 115.2 y %). The T34Fe™ 
was greatly shortened and the PICR increased 
(H.D. — 1.65 + 1.018, Normals — 0.58 + 0.062 
mg./100 ml. whole blood/24 hr.). Fe™ uptake 
reached maximum levels in 5-7 days, whereas 
7-10 days were required by the normal subjects. 
The RBC survival was shortened (T4Cr®! 25-9.5 
days) in all patients. 

The increased hemolysis in H.D. leads to 
normoblastic marrow hyperplasia and utilization 
of the marrow iron stores. Despite the increased 
iron stored in the liver and spleen, a hyperfer- 
remia develops which limits the ability of ery- 
thropoietic tissues to increase the rate of Hb 
production sufficiently to compensate for the 
hemolysis. The normal UIBC and reduced mar- 
row iron in H.D. contrasts with the reduced 
UIBC and increased marrow iron in chronic in- 
fections, but in other respects the two anemias 
are similar. The main defect limiting Hb pro- 
duction in H.D. and infection appears to be a 
hypoferremia which develops because of defec- 
tive mobilization of iron from stores in the RE 
cells of the liver and spleen. 


Preliminary Observations on the Use of 
5-Fluorouracil in Multiple Myeloma 


By William L. Wilson. 


5-fluorouracil is a pyrimidine antagonist 
which has been demonstrated by growth inhibi- 
tion studies using microorganisms. The effects 
are reversible with uracil. It has also been dem- 
onstrated to exhibit growth inhibition in mouse 
tumors. 

Toxicity studies in humans have shown that 
there is a depression in the granulocytic elements 
of the peripheral blood occurring at the 2nd to 
3rd week after initiation of therapy. Also nausea, 
vomiting, and diarrhea frequently occur. 

Two patients with multiple myeloma were 
given a 5-day course with a dose of 12 mg./Kg. 
/day given intravenously. The Ist patient had 
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good relief from back pain and generally felt 
much better 2 weeks after therapy. Maximum 
depression of the leukocytes (WBC 1800/cu. 
mm.) in the peripheral blood occurred 8 days 
after the drug was started, but returned to normal 
within 3 weeks. The 2nd patient obtained fair 
relief from back pain 1 week after therapy. The 
same dosage of drug was used. Maximum leuko- 
cyte depression was again noted 8 days after the 
initiation of therapy. Neither patient had signifi- 
cant platelet depression. Repeat sternal marrow 
aspiration following therapy revealed changes in 
the nuclear chromatin pattern in a significant 
percentage of myeloma cells in both patients. 
Similar changes were observed in immature mye- 
loid elements, but not to the degree noted in the 
myeloma cells. In the Ist patient, serum pro- 
tein electrophoresis, 2 weeks after therapy, 
showed a definite change in the gamma globulin 
pattern, even though there was not a significant 
change in the total amount. Serum protein elec- 
trophoresis 5 days after therapy in the 2nd pa- 
tient showed a marked rise in the gamma 
bulin from 3.4 Gm./100cc. to 4.7 Gm./100ce. 
The significance of these findings is being investi- 
gated. 


Studies of the “L. E. Phenomenon” in a 
Purified System 


By Alfred Jay Bollet and Frank P. Shea. Depart- 
ment of Medicine, Wayne State University 
College of Medicine, Detroit. 


It has been demonstrated that the lupus ery- 
thematosus phenomenon is due to an alteration 
in the desoxyribosenucleic acid of white cell nv- 
clei brought about by a gamma globulin. Asa 
step in a further investigation of this phenomenon, 
purification of the LE factor was attempted. The 
simplest method of precipitation of the factor 
proved to be the addition of 12 volumes of water 
to serum. The precipitate dissolved incompletely 
in 0.14M NaCl in 0.5M PO, buffer of pH 74 
The insoluble material, suspended in the same 
buffer, produced typical LE cells and rosettes 
when incubated with washed normal WBC. This 
procedure resulted in over 400 fold purification 
Less than 0.2 mg. of protein was needed to pro 
duce the phenomenon. These findings indicated 
that the action of the LE factor did not require 
the participation of a substance present in normél 
serum, since no precipitate occurs on the addition 
of water to normal serum. 

When purified desoxyribosenucleic acid was 
incubated with the factor obtained in the above 
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manner before the addition of normal WBC, a 
potentiation of the activity of the LE factor could 
usually be demonstrated. Incubation with his- 
tone did not alter the activity of the factor. In- 
cubation with heparin, followed by centrifuga- 
tion and then incubation with WBC, resulted in 
an inhibition of LE activity. 

Potentiation by the addition of DNA sup- 
ports the concept that there is a direct reaction 
between the LE factor and DNA. It explains the 
potentiation reported to occur when damaged 
or dead WBC are added before incubation, since 
DNA would be released. The living WBC ap- 
pear to serve primarily as an indicator system, 
since the product of the reaction between LE 
factor and DNA apparently induces phagocytosis, 
producing rosettes and LE cells. 


Clinical and Laboratory Observations on 
Patients with Cryoglobulinemia 


By Ulfar Jonsson, Howard E. Lessner, Harry R. 
Elden and Kung-Ying Tang Kao. Department 
of Medicine, University of Miami School of 
Medicine, and Howard Hughes Institute for 
Medical Research, Miami. 


Three patients with massive cryoglobuline- 
mia have been studied. One of the patients had 
myelofibrosis with myeloid metaplasia which has 
only once been previously described in association 
with cryoglobulinemia. The other patients had 
multiple myeloma. The abnormal proteins were 
separated, and paper electrophoretic studies were 
made on whole serum, isolated cryoglobulins and 
supernatant serum. Ultracentrifugal studies and 
partial amino acid analysis were also made on the 
cryoglobulin from 1 patient. Observations were 
made on the effects of cryoglobulin on sedimen- 
tation rate, cold agglutinins and L. E. test. Ex- 
tensive coagulation studies were done in 1 pa- 
tient with a bleeding tendency. 

The amount of eryoglobulin in these patients 
ranged from 6.5 Gm. to 8.35 Gm.%. Melting 
point of the proteins ranged from 5 C. to 28 C. 
All the cryoglobulins were gamma globulins by 
electrophoresis. 

Ultracentrifugation of cryoglobulin from one 
of the patients revealed a sedimentation coeffi- 
cient of 7.96 at 13 C. Molecules were rather 
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small at that temperature. Amino acid analysis 
showed a methionine content of 8.05 Gm./100 
Gm. protein. Hydroxyproline was 0.14 Gm./100 
Gm. protein. Sedimentation rate in all patients 
was very low at 4 C. but markedly accelerated 
at 37 C. Cold agglutination was found in only 1 
of the patients and was associated with the cryo- 
globulin moiety. 

Lupus tests were done at various tempera- 
tures in the patients and failed to demonstrate 
any abnormality. Coagulation studies in the 1 
patient who demonstrated a bleeding tendency 
and a prolonged clotting time failed to reveal 
any direct association between the coagulation 
defect and the presence of cryoglobulin. 


Role of the Platelet in Small Vessel Bleeding 
Time and the Effect of Dextran 


By S. William Ross and Richard V. Ebert. De- 
partment of Medicine, University of Arkansas 
Medical Center, Little Rock. 


Zucker studied the mechanism of hemosta- 
sis in the severed vessels of the rat mesoappendix. 
She emphasized the importance of the platelet 
thrombus and demonstrated that heparin and 
thrombocytopenia interfered with the formation 
of the thrombus and prolonged the bleeding time. 

The purpose of the present study was to 
further elucidate the mechanism of platelet throm- 
bus formation. A method was developed for per- 
fusing the mesoappendix with 3% albumin solu- 
tion. When washed red cells and platelets were 
suspended in the albumin solution a thrombus 
formed at the end of a cut vessel. The platelets 
appeared to adhere to the tissue surrounding the 
cut end of the vessel and to cover the end of the 
vessel as a patch. This gives evidence that plate- - 
let thrombus formation is not dependent on plas- 
ma coagulation factors. 

It is also demonstrated that the administra- 
tion of 2.5 ml. of 6% dextran per 100 Gm. of body 
weight for 5 days led to a marked prolongation 
of the mesoappendix bleeding time. The bleed- 
ing time would be markedly shortened by the 
administration of washed normal platelets. This 
suggests that dextran interferes with the function 


of the platelet in the formation of a normal throm- 
bus. 





Myocardial Myosins: 2. Evaluation of Certain 
New Metabolic Functions 


By Anwar A. Hakim, Joan M. Pappas and Milton 
S. Saslaw. Department of Medical Research, 
National Children’s Cardiac Hospital, and De- 
partment of Microbiology, University of Mi- 
ami, Florida. 

Investigation of the different enzyme systems 
found in the heart muscle, and which influenced 
the tryptophan-nicotinic acid metabolic cycle, led 
us to the study of certain myosin A and myosin 
B preparations from the mouse cardiac muscle. 

Myosin A and myosin B were extracted from 
mouse heart muscle by standard published pro- 
cedures. Spectrophotometric analysis of the 2 
myosin preparations, using model DU Beckman 
spectrophotometer, indicated the presence of nu- 
cleoproteins. Ribonuclease (RNase) or desoxy- 
ribonuclease (DNase) action on either myosin 
A or myosin B was followed by paper chrom- 
atography. Chromatograms were developed by 
the descending technic in 2 dimensions using 
solvent 1, isobutyric acid: NH 3:H,O (66:1:33) 
and solvent 2, isopropyl alcohol:acetic acid: water 
(6:3:1). The action of RNase and DNase showed 
that: 1. myosin A contained both ATP and ribo- 
nucleic acid (RNA); 2. myosin B contained ATP 
and desoxyribonucleic acid (DNA). 

The incubation of either myosin A or myosin 
B with kynurenine, in the presence and in the ab- 
sence of ATP, TPN or both ATP and TPN, was 
carried out in vitro. Chromatograms of the incu- 
bation mixtures, when developed by the descend- 
ing technic in one dimension (with equal vol- 
umes of 95% ethanol and 0.1 N acetic acid), 
separated the resulting reaction products. Each 
of the separated products was studied for homo- 
geneity on paper electrophoresis and by ultra- 
violet spectrophotometry. 

Paper electrophoresis of the products result- 
ing from the mixture of myosin B with kynurenine 
in the presence of exogeneous ATP showed the 

presence of 3 ATP-kynurenine complexes, each 
with a different electrophoretic mobility. Ultra- 
violet spectrophotometry of each one of the ATP- 
kynurenine complexes showed different ATP-ky- 
nurenine ratios. Myosin A either failed to pro- 
duce such complexes or it acted further on the 
complex, breaking it down. Tryptophan, when 
exposed to similar experimental conditions with 
either myosin A or myosin B, failed to reveal 
any ATP-tryptophan complexes. 
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CARDIOVASCULAR SYSTEM 






These experiments demonstrate the presence 
of myosin A and myosin B in heart muscle which, 
as far as we know, has not been reported in the 
literature to date. 

Myosin preparations, acting in vitro to form 
complexes with kynurenine, may be of signifi- 









































cance in producing metabolic deficiencies, which E 
in turn may alter myocardial contractility. 
Na** Disappearance from Myocardium. A 
Measure of Myocardial Blood Flow 
By Edward W. Dennis and George C. Morris. is 
Baylor University College of Medicine, Hous- Ww 
ton. 90 
The Kety Technic for determining disap- ” 
pearance of radio sodium from muscle has been fu 
utilized to study myocardial blood flow in dogs. the 
A small amount of Na? may be injected into ng 
the muscle under study and the rate of disappear- , 
ance as determined by diminishing count is in- Rit 
terpreted as a function of blood flow to that mus- 4c 
cle. Counts, plotted on semilogarithmic paper, Bil 
form a straight line as long as experimental con- the 
ditions are stable. A numerical value, or K value, of | 
is given to disappearance rate by the formula stor 
eS ne = 
= 4343 (Tz-T;) where \, an 1 = im 9 
count and time, and C, and T, = final values. peri 
In this study, adult mongrel dogs were used oan 
and the hearts exposed, the pericardium opened we 
and left anterior coronary artery freed up. AP far 
proximately 4 microcuries of Na** in 1/20 c. prox 
normal saline was injected through a 27 needle f ,,., 
into the left ventricular myocardium. Counts f ,, y, 
were then made for 1 minute on alternate min fy 
utes from 12-15 minutes, utilizing a Geiger- | 
Muller tube at approximately 12 cm. Distance fF 4, } 
was not critical, as long as it remained constant grees 
for each study. show. 
Control studies were done in each animal f ,,,,, 
and in 10 dogs the left coronary was occluded. hepar 
A disappearance curve was then determined and weigh 
a final study was made following release of the |... 
coronary ligature. In 10 animals, hemorrhagic 5 
shock was produced after control “flows” were Fag: 
completed and the change in disappearance rate Jy. 
determined. Intra-arterial reinfusion was done adequ: 
and a final study made. Established values for 
muscle flow in normal human controls have show! | py 
K values of about 0.05. Myocardial flows in dog Cyc) 
in this series have ranged between K = 0.05 | j.4. 





0.0879. Following coronary ligation and follor 
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ing bleeding, this K value was significantly re- 
duced. 

The method appears valid, and would seem 
to offer a means of determining change in blood 
flow of a specific area of the heart by altering 
the experimental conditions. 


Myocardial Tolerance to Prolonged Cooling 


By Watts R. Webb and Hector S. Howard. De- 
partment of Surgery, University of Mississippi 
Medical Center, Jackson. (Aided by a grant 
from the Public Health Service.) 


Previous studies have demonstrated that the 
isothermic myocardium can remain functional 
without coronary circulation for periods up to 
90 minutes, if intracapillary thromboses are pre- 
vented. The present experiments analyze the 
further prolongation of viability by maintaining 
the excised heart at temperatures just above freez- 
ing. 

Dog hearts were perfused with lactated- 
Ringer's solution, removed and refrigerated at 
4 C. in Tyrode’s solution with 10% serum (Gross, 
Bill, and Peirce). After periods up to 72 hours, 
the hearts were anastomosed to the neck vessels 
of large recipient dogs. Some hearts could be re- 
stored to function after 24 hours. None func- 
tioned after 36 hours, although one fibrillated 
after 54 hours. The hearts could be restored to 
an excellent functional state consistently after 
periods of 6 to 8 hours. At this time, they could 
empty theiir own coronary flow and maintain the 
work load imposed by the inflow of the host 
carotid artery. The blood flow of the large dog’s 
proximal carotid artery into the low resistance 
area of the left atrium was found comparable 
to the cardiac output of the resting heart of the 
small donor dog. 

Control studies performed without perfusing 
the heart to remove all blood or with low de- 
grees of heparinization (1 mg./Kg. body weight) 
showed that much poorer cardiac function re- 
tuned after comparable periods of time. Massive 
heparinization, however, (10 mg./Kg. body 
weight) gave results comparable to the perfused 
series. 

These observations suggest that the myo- 
cardial tissue and its various systems can be pre- 
served at 4 C. for at least 8 hours and return to 
adequate function. 


The Electrocardiographic Effects of Change in 
Cycle Length in the Presence of Myocardial 
Ischemia 


By Manuel Gardberg and Irving L. Rosen. Car- 
diac Research Laboratory of Touro Infirmary, 
and the Department of Medicine, Louisiana 
State University School of Medicine, New Or- 
leans. (Aided by grants from the John A. Hart- 
ford Foundation and the J. Aron Foundation.) 


Previous reports by Ashman and the authors 
have shown that the T wave changes induced by 
rate change in the normal individual are due to 
change in the magnitude but not the direction 
of the ventricular gradient. In order to study the 
effect of change in cycle length upon the be- 
havior of the T wave (in terms of the ventricular 
gradient) in the presence of myocardial ischemia, 
electrocardiograms were recorded with a multi- 
channel apparatus on patients with ischemia. The 
presence of auricular fibrillation in some patients 
offered a variety of cycle lengths, while mild ex- 
ercise and carotid sinus pressure were used to 
vary the heart rate in others. 

The data reveal 1) that ischemic muscle 
not only retains its ability to vary the time re- 
quired for repolarization as a function of cycle 
length, but is quantitatively more sensitive to 
change in cycle length than is normal muscle, 
and 2) that in contrast to its behavior in nor- 
mal subjects, the direction as well as the mag- 
nitude of the ventricular gradient may change 
with change in cycle length, even though the 
degree of ischemia remains constant. 

Myocardial ischemia is frequently localized 
and the electrical changes recorded in the various 
leads are the result of combinations of effects 
from both ischemic and normal muscle. When 
cycle length change occurs it is necessary to 
take into account the difference between its ef- 
fects upon the repolarization phenomena of the 
ischemic muscle and of the normal muscle. Em- 
ploying this approach it becomes possible to 
offer an explanation for the observed change in 
direction of the ventricular gradient, and for 
the T wave changes that occur with change in 
cycle length (Ashman, Alzamora-Castro, and 
others). 


Proximity Effects of Subjacent Myocardium upon 
the Precordial Electrocardiogram 


By G. Daniel Copeland, Ralph F. Morton and 
Daniel A. Brody. Department of Medicine, Uni- 
versity of Tennessee, Memphis. (Aided by 
grants from the National Heart Institute and 
the Memphis Heart Association.) 

Several recent reports suggest that the en- 
tire heart behaves like an equivalent cardiac 
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dipole with respect to precordial electrodes, and 
that subjacent myocardium does not exert a sig- 
nificant local proximity effect upon such elec- 
trodes. We undertook a critical study of this 
proposed concept of electrocardiographic genesis 
because of its important theoretical and practical 
implications. 

In 17 subjects numerous precordial electro- 
cardiograms were compared with lead aVr by 
means of a highly sensitive cancellation technic. 
Electrocardiographic potentials derived from a 
significantly extensive portion of the apical pre- 
cordium were found to cancel completely with 
lead aVr two or more times during the QRS 
phase. In several subjects, cancellation was not 
critically superior at some singular precordial 
point. 

In another series of experiments, electro- 
cardiograms from representative precordial areas 
were compared with their best mirror patterns. 
This part of the study featured a new electro- 
mechanical computer which not only facilitated 
the computation of peak-to-peak (P-P) cancella- 
tion coefficients, but also provided for the de- 
termination of instantaneous cancellations. Of 58 
such procedures performed on 25 subjects only 
two P-P cancellations rated “very poor.” In com- 
parison, 30% of 330 instantaneous cancellations 
determined from the same records rated either 
very poor or “no cancellation.” 

Data of this type, especially when compared 
with additional data derived from exhaustive 
studies on electrocardiographic models, support 
our earlier contention that P-P cancellations tend 
to mask local myocardial activity because of a) 
virtual assurance that a precordial QRS will can- 
cel with its mirror pattern at least twice, and 
b) inherent attenuation of residual electrocardio- 
graphic potentials by the cancellation technic. 

Our findings indicate that the electrocardio- 
graphic generator behaves more like a disperse 
electrical source than an equivalent dipole. Ac- 
cordingly, the electrical activity of subjacent myo- 
cardium exerts an easily demonstrated and, at 
times, pronounced local influence on the genesis 
of precordial electrocardiograms. 


Left Ventricular Work Loops in the Intact Dog: 
A Cineangiofluorographic Approach 


By Orland Baker and Carleton B. Chapman. Car- 
diopulmonary Division, Department of Internal 
Medicine, University of Texas Southwestern 
Medical School. 


Instantaneous left ventricular volume curves 
may be recorded in intact anesthetized dogs by 
a biplane cineangiocardiographic technic. Two 
images, usually LAO and RAO, are registered 
simultaneously at 30 frames/sec. after injection 
of radiopaque material. Ventricular and aortic 
pressure curves are recorded at the same time. 

The method for measuring ventricular vol- 
ume at 1/30th second intervals requires the 
projection and tracing of each ventricular image, 
Then, 2 procedures of about equal validity are 
available: (1) planimetric measurement of ven- 
tricular areas in 2 planes. The product of the 
two areas (x) bears a predictable relation to ven- 
tricular volume (x) according to the equation: 

Loc y = —0.3256 + 0.8062 Loc x. 
(2) Measurement of ventricular diameters at 1.0 
mm. interval and application of Simpson’s para- 
bolic rule. 

Both methods yield results that correspond 
well with volumes of models of ventricular ca- 
vities as measured directly, the error being ran- 
dom (+7.0 %). 

Prediction of volume from a single plane 
ventricular area is unsatisfactory and much less 
precise. 

Simultaneous pressure-volume measurement 
of this type permits construction of left ven- 
tricular work loops in the intact dog for the first 
time. Such loops, especially when development 
from instant to instant is made manifest by movie 
technics, permit more precise analysis of ven- 
tricular action than has heretofore been possible. 
The configuration and physiologic meaning of the 
normal canine left ventricular work loop has been 
well established by the application of the technic. 


A Very Simple Method for Spatial Vector 
Electrocardiography 


By Zang Z. Zao and George R. Herrmann. Car- 
diovascular Service, University of Texas Medi- 
cal School, Galveston. 


A model which gives instantly the direction 
of SAP, SAQRS and SAT from 12 routine leads 
has been developed and applied to one thousand 
normal electrocardiograms. 


When is the Right Bundle Branch Blocked? 


By A. C. Witham, H. H. Schafer and F. Lanari 
Zubiaur. 


Recent studies indicate that the classical 
EKG patterns of complete right BBB are no 
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necessarily associated with delayed contraction 
of the right ventricle. This is particularly true in 
congenital heart disease where they often repre- 
sent a type of right ventricular hypertrophy. 
Correlation with catheter records indicates that 
4 mechanical patterns can be found under this 
ECG label: (1) delayed onset and normal dura- 
tion of right ventricular contraction (true right 
bundle branch block); (2) normal onset but pro- 
longed contraction (intraventricular delay); (3) 
both delayed onset and prolonged contraction; 
(4) normal mechanical contraction. 
Phonocardiograms indicate the time of on- 
set of right ventricular contraction by normal or 
widely split first heart sounds (delayed tricuspid 
closure). With certain exceptions, splitting of 
the second sound together with the relative times 
of mitral and tricuspid closure will usually in- 
dicate which mechanical pattern is present. The 
ECG and VCG patterns associated with each are 
also different, and a more accurate terminology 
for these electrocardiograms is possible, based on 
the functional integrity of the right bundle and 
conductivity of the right ventricular myocardium. 


A Study of the Relation of Right Ventricular 
Electrocardiogram to Hemodynamics in Con- 
genital Heart Disease 


By H. H. Schafer, F. Lanari Zubiaur and A. C. 
Witham. 


Right ventricular hypertrophy in congenital 
heart disease is not associated with a constant 
electrocardiographic pattern. These differences 
are usually considered of minor diagnostic sig- 
nificance. The electrocardiogram, however, re- 
fects important information about pressure flow 
relations when checked with cardiac catheteriza- 
tion findings. 

In over 100 cases, lead V1 revealed varieties 
of dominant R waves in 44%, and rSR’ in 23%. 
Attention was also paid to T waves in all trac- 
ings. 

rSR’ (“diastolic overloading”) was never 
found in cases with predominantly right to left 
shunts, only rarely with balanced or no shunts, 
and mostly with high pulmonary flows. The right 
ventricular pressures were rarely over 75 mm./ 
Hg. A consistant clue to higher pressures was 
upright T waves; these were negative in the 
lower range. 

Dominant R patterns (“systolic overload- 
ing”) showed a wide variety of flows and pres- 
sures. No assumptions of pulmonary flow could 
be made. In pulmonary stenosis or hypertension 


without shunts, however, the extent and depth 
of T wave inversion across the precordium gave 
a close relation to the right ventricular pressure. 
In contrast, in the usual tetralogy, T waves re- 
main upright. 

These findings are valid only when the pure 
right ventricular patterns are not modified by 
left ventricular enlargement. Intrinsicoid deflec- 
tion measurements in both patterns showed cor- 
relation with neither right ventricular pressures 
nor flows. 

Individual cases show a transition from the 
rSR’ to the R pattern as right ventricular pres- 
sure increases, and the opposite trend as pressure 
falls following surgical relief. T wave alterations 
are also consistent with pressure changes. 


Acquired Interventricular Septal Defects 
Secondary to Trauma 


By Freeman H. Cary and J. Willis Hurst. De- 
partment of Medicine, Emory School of Medi- 
cine, Atlanta. 


This paper reports 4 cases of traumatic ac- 
quired interventricular septal defect previously 
unreported. Three of the patients have defects 
secondary to stab wounds of the heart. Cardiac 
catherization has been performed in all 3, veri- 
fying the clinical diagnosis. The 4th patient 
died as a result of traumatic interventricular septal 
defect due to blunt trauma from steering wheel 
injury. An autopsy revealed a large irregular 
tear through the ventricular septum and micro- 
scopic evidence of severe myocardial contusion. 
There was no external evidence of chest trauma 
or rib fractures. 

None of the patients who had stab wounds 
of the heart required surgical repair of his © 
wounds, although one required pericardiocentesis 
for treatment of acute cardiac tamponade. One 
of the patients exhibited an apparent delayed oc- 
currence (greater than 11 days) of the physical 
findings of interventricular septal defect. Initial- 
ly one injury was thought to be superficial until 
symptoms of heart failure developed several 
weeks later. 

Cardiac catherization data indicated a large 
pulmonary blood flow in all cases. In the case 
who had congestive heart failure as the initial 
manifestation of his injury, the pulmonary artery 
and right ventricular pressure were moderately 
elevated and the pulmonary blood flow was esti- 
mated greater than 17.1 L./min., whereas the 
effective systemic flow was only 3.8 L./min. 
Using Gorlin’s hydraulic formula, the septal de- 
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fect was estimated as large in this patient, but 
was thought small in the other two. 

None of these patients has had corrective 
surgery, although similar defects have been suc- 
cessfully repaired by other workers. 

These cases point out the importance of 
careful evaluation of all patients with chest trau- 
ma. Special care must be taken in evaluating 
penetrating trauma, realizing that even apparent 
minor trauma may result in serious heart damage, 
and that the patient must be observed later to 
rule out delayed occurrence of traumatic lesion. 


Kinetocardiographic Findings in Myocardial 
Infarctions 
By Soon Kyu Suh. Department of Medicine, Med- 
ical College of Alabama, and the Medical Serv- 
ice of the Veterans Administration Hospital, 
Birmingham. 


Paradoxic pulsation in an area of myocardial 
infarction has been well established; however, 
it is not generally appreciated that these pulsa- 
tions can be frequently detected clinically as an 
abnormal pulsation over the precordium. Kineto- 
cardiograms (displacement low frequency records 
of precordial motion) were obtained on 42 pa- 
tients with myocardial infarction during the acute 
phase as well as during the convalescent period. 
In all instances there was an abnormal systolic 
outward movement detected over the precordium 
or in the epigastric region which was palpable 
at the bedside in 35 (83%) of 42 patients studied. 
The bulges in patients with anterior myocardial 
infarction extended from the areas of the V2 posi- 
tion on the electrocardiogram as far laterally as 
the V, position, with a maximum pulsation usual- 
ly at the Vs area. Some patients with electro- 
cardiographic evidence of only a posterior myo- 
cardial infarction had a bulge present in certain 
positions over the anterior precordium as well 
as in the epigastrium. In contrast to the patients 
with an anterior myocardial infarction, the area 
of maximum bulge was often to the left of the 
V; position of the electrocardiogram. In 6 pa- 
tients these abnormal pulsations were observed 
within 5 hours after the onset of the myocardial 
infarction. In 15 patients the bulges persisted, 
while in 8 patients the bulge disappeared during 
the recovery phase. The bulge developed late 
during convalescence in 4 patients. Occasionally 
the abnormal pulsations preceded electrocardio- 
graphic changes. The kinetocardiogram appears 
to have diagnostic significance in myocardial in- 


farction as well as in differentiating anterior from 
posterior myocardial infarctions. In addition, aft- 
er one is trained in recognizing these abnormal 
movements of the precordium, they may be easily 
felt at the bedside. 


The Effect of Digitalis on Nonfailing 
Heart Muscle 


By Marion deV. Cotten. Department of Pharma- 
cology, Division of Basic Health Sciences, Em- 
ory University, Georgia, and the National In- 
stitute, Bethesda. 


It has long been considered that digitalis 
glycosides do not influence the contractility of 
normal heart muscle, although they do increase 
the contractility of failing heart muscle. The 
present study demonstrates, however, that digi- 
talis evokes a substantial increase in the con- 
tractile force of normal heart muscle of the dog 
with an intact circulatory system. 

Twenty-one dogs were anesthetized with 
barbiturates and placed under artificial respira- 
tion with room air. The force of ventricular con- 
traction was measured with a strain gauge arch 
while vascular pressures were measured with 
Statham transducers. Systemic blood flow was 
measured with a Shipley-Wilson flowmeter and 
all recordings were made on a multichannel oscil- 
lograph. Ouabain was used as a typical cardiac 
glycoside and all injections were made intraven- 
ously. 

Ouabain increases the contractility of the 
nonfailing dog heart in doses which do not pro- 
duce irregularities in the electrocardiogram. In- 
creased contractility was demonstrated both by 
augmented ventricular contractile force and by 
higher ventricular function curves after ouabain. 
The drug also increased systemic peripheral re- 
sistance and blood pressure, decreased systemic 
output, heart rate, left and right atrial pressures, 
and produced only small, variable changes in left 
ventricular stroke work. The failure of ouabain 
to augment output and work, even though con- 
tractile force was increased and atrial pressures 
were reduced, appeared to be the result of a 
decreased venous return. This conclusion is sup- 
ported by experiments in which left atrial pres- 
sure was kept constant during the actions of 
ouabain by infusing 100-300 ml. of whole blood 
into the left atrium. Under these conditions, the 
glycoside-induced moderate increases in systemic 
output and stroke work as well as in contractile 
force; changes in blood pressure, heart rate and 
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peripheral resistance were comparable to those 
in experiments with uncontrolled left atrial pres- 
sure. 


Relation of Force Applied over Hepatic Area 
to Venous Pressure in Adults With and With- 
out Congestive Heart Failure 


By Nicholas DePasquale and G. E. Burch. De- 

ent of Medicine, Tulane University 

School of Medicine, and Charity Hospital of 
Louisiana, New Orleans. 


Because the force applied over the hepatic 
area is not measurable, the conventionally em- 
ployed hepatojugular reflux test is not quanti- 
tative. With the use of the hepatojugularometer, 
various magnitudes of force were applied over 
the hepatic area and the venous pressure was 
then recorded in the median basilic vein of 138 
men and 72 women without heart disease and 
42 men and 9 women with congestive heart 
failure. As the force applied to the hepatic area 
of the subjects without failure was increased from 
0 to about 35 pounds (air pressure in rubber 
bag 0 to 35 mm. Hg), a mean rise in venous 
pressure of 8 mm. H,O was observed. As this 
force was increased from about 35 to 60 pounds 
(air pressure in rubber bag 35 to 60 mm. Hg), 
a mean decline in venous pressure of 14 mm. 
H,O was noted. As the force applied to the 
hepatic area of the subjects with congestive heart 
failure was increased from 0 to about 60 pounds, 
the venous pressure rose progressively (mean 
80 mm. of H,O). 

Thus, the hepatic force-venous pressure 
curves were decidely different for the subjects 
with and without congestive failure. If only a 
single force is to be applied to the hepatic area, 
a pressure of 40 pounds is sufficient to permit 
detection of congestive heart failure by the hepa- 
tojugular reflux test. The force applied to the 
hepatic area is extrémely impcrtant in interpre- 
tation of the hepatojugular reflux test and must 
be known when different subjects or different 
measurements in the same subject are under com- 
parison. 


The Hemodynamic Effects of Hyperventilation 


By William L. Gleason, Joseph N. Berry, Frank 
M. Mauney and Henry D. McIntosh. Depart- 
ment of Medicine, Duke University School of 
Medicine. (Aided by grants from the National 
Heart Institute, Public Health Service, and the 
American Heart Association.) 


Because of conflicting reports on the hemo- 
dynamic effects of hyperventilation in recum- 
bency it was thought desirable to reinvestigate 
this problem and extend the observations to up- 
right subjects. 

Intra-arterial blood pressure, heart rate and 
dye dilution cardiac output were determined si- 
multaneously in young male subjects during quiet 
breathing and for 3-minute periods of maximal 
hyperventilation on air and 5% CO,. Oxygen con- 
sumption was measured before, during, and for 
9 minutes after the period of hyperventilation. 
Arterial CO, and pH was determined at ap- 
propriate times. 

Repeated observations on cardiac output and 
heart rate indicated that a steady state was 
reached by 45 seconds. In 14 upright subjects 
the cardiac output and rate each increased 75% 
during hyperventilation on air, and 43% on 5% 
CO,. Hyperventilating on air, the blood pressure 
initially falls 15%, but by 45 seconds has returned 
to control levels. There was no significant differ- 
ence in hemodynamic response to hyperventila- 
tion in supine and upright subjects. Metabolic 
oxygen consumption increased approximately 
100% during hyperventilation on both air and 
5% COp. 

This study confirms previous reports of an 
increase in cardiac output in supine subjects hy- 
perventilating on air, but contrary to previous 
reports the output increased significantly in the 
absence of hypocapnia. The increased cardiac 
output during hyperventilation was proportionate 
to the increase in heart rate in both the supine 
and upright subject. It is of interest that upright, 
atropinized subjects are unable to maintain their 
stroke volume and have no increase in cardiac _ 
output despite a marked tachycardia. The stroke 
volume during hyperventilation, however, is 
maintained despite a tachycardia. Unlike atro- 
pine, hyperventilation apparently aids in main- 
taining an adequate central reservoir. The marked 
increase in metabolic O, consumption accom- 
panying hyperventilation is indicative of the 
magnitude of muscular work performed. Present 
data indicate that hyperventilation is a complex 
stress to the cardiovascular system with hemo- 
dynamic changes resulting from hypocapnia, 
muscular exertion, and possibly from altered intra- 
thoracic pressure. 


The Role of Hypercapnia in the Control of 
Extremity Blood Flow 


By D. W. Richardson, A. J. Wasserman and J. L. 
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Patterson, Jr. Medical Service, Veterans Ad- 
ministration Hospital, and the Department of 
Medicine, Medical College of Virginia, Rich- 
mond. 


Local accumulation of carbon dioxide is 
thought to be a major factor in regional circula- 
tory responses, for example in the vasodilation 
of reactive hyperemia. In the intact animal, how- 
ever, it has been shown previously that increased 
concentrations of CO, in inspired air produce 
vasoconstriction in the extremity. The role of 
hypercapnia in the control of blood flow through 
the human forearm and calf is reported. Separa- 
tion of general vasoconstrictor from local vaso- 
dilator effects of CO, was achieved by sym- 
pathetic blockade. 

Twenty complete experiments are reported 
in 8 normal male subjects. Blood flow through 
calf or forearm was measured by venous-occlusion 
plethysmography, and intra-arterial pressure, re- 
spiratory rate and depth, and blood pH and 
pCO, were estimated by standard technics. Sub- 
jects breathed 5% or 7% CO, in air for 10 and 
5 minutes, respectively, before and after sym- 
pathetic blockade, induced intra-arterial injection 
of phenoxybenzamine (dibenzyline). 

In the intact human forearm and calf, blood 
flow did not change significantly during CO, in- 
halation, despite significant decrease in blood pH 
and increase in pCO,. Following blockade of 
sympathetic impulses to the extremity, CO, in- 
halation produced significant increase in muscle 
flow (average increase 67%, p < .01) and de- 
crease in vascular resistance (average reduction 
32%, p < .01). 

It is concluded that elevation of blood CO; 
dilates extremity blood vessels directly, but that 
this direct dilation is antagonized in the intact 
organism by vasoconstrictor impulses mediated 
by the sympathetic nervous system. The results 
indicate that, in conditions in which hypercapnia 
exists throughout the body, a competition must 
exist between local vasodilator and sympathetic 
vasoconstrictor effects of high CO,. These results 
reinforce previous evidence for existence of a 
differential mechanism whereby local tissue needs 
for vasodilation predominate when there is but 
minimal change in general blood level of CO,. 
This mechanism allows general body needs for 
circulatory adjustment to take precedence over 
local needs, for example in maintenance of blood 
pressure in the face of general hypercapnia. 


The Continuous Murmur Over the Carotid Bulb. 


A New Sign in the Early Recognition of 
Carotid Artery Insufficiency 


By Lamar E. Crevasse and R. Bruce Logue. De- 
partment of Medicine, Emory University 
School of Medicine, Georgia. 


Fisher has recently demonstrated that ap- 
proximately 9.5% of a large unselected autopsy 
series have partial or complete occlusion of the 
carotid arteries. Fifteen % of those with carotid 
involvement had no neurological symptoms. This 
syndrome is much more common than is generally 
appreciated and frequently goes unrecognized. 
Interest in this disease has recently been given 
impetus by the possible beneficial effects of early 
anticoagulation or surgical correction. 

The murmurs associated with this syndrome 
have received little attention. Murmurs over the 
eye have been noted. Systolic murmurs over the 
carotid have been described. It has not been 
previously recognized that one of the earliest 
signs of carotid artery insufficiency is a continuous 
machinery murmur over the carotid bulb, the 
most common site of involvement. This murmur 
may indeed herald complete occlusion of the 
carotid and irreversible neurological changes. 

The continuous murmur has led us to the 
early recognition of this syndrome in completely 
asymptomatic patients with unsuspected carotid 
artery insufficiency, as well as in patients in whom 
the diagnosis of “cerebral thrombosis” has been 
entertained, and has been a valuable adjunct in 
the early diagnosis of clinically suspected cases 
of carotid artery insufficiency. 

The hemodynamics and significance of these 
murmurs in a group of 200 selected and un 
selected patients are correlated with neurological 
deficits. Well localized systolic and continuous 
murmurs occurred over the carotid bulb in ap 
proximately 7% and 2% respectively of a group 
of 100 unselected hospital patients and were a 
valuable adjunct in the diagnosis of carotid artery 
insufficiency. 


A Simple Nonsuture Technic for Rapid 
Vascular Anastomosis 


By Jorge A. Rodriguez and Jesse L. Wofford. De 
partment of Surgery, University of Mississippi 
Medical Center, Jackson. (Aided by a grant 
from the Mississippi Heart Association.) 


A practical, rapid method of anastomosing 
blood vessels would increase the horizons of va* 
cular surgery and organ transplantation. A quick 
vascular anastomosis or creation of a bypass shunt 
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would reduce operative time and thereby elimi- 
nate the sequelae of prolonged vascular occlusion. 

During the past 2 years various means of 
simplified anastomosis have been studied in the 
animal laboratory. A rapid technic has now been 
devised that permits a safe, expeditious anas- 
tomosis in 1 to 2 minutes after the vessel ends 
are exposed. An inexpensive nonreactive plastic 
material, so constructed that various types of 
synthetic or organic vascular grafts may be joined 
together, has been employed. No sutures are used. 
The technic utilizes multiple point fixation of the 
vessel ends. No special instruments are required. 

Multiple successful anastomoses have been 
performed of various vessels in 23 dogs. On re- 
exposure of the operative area for follow-up ex- 
amination there was no thrombosis at the anas- 
tomatic site and no necrosis of the vessel wall. 
Histologic studies confirmed these observations. 

From the results of this experience, clinical 
application of the technic would seem practical 
in aortic grafts, aortic aneurysms and transplanta- 
tion of various organs including the heart. 


Histologic Changes in the Tissues Surrounding 
Experimental Nylon Aortic Substitute over a 
Two and One-Half Year Period 


By William O. Barnett and Tom D. Norman. De- 
partments of Surgery and Pathology, University 
of Mississippi Medical Center, Jackson. (Aided 
by a grant from the Mississippi Heart As- 
sociation. ) 


There is a need for more information con- 
cerning the late changes which occur around 
synthetic grafts. The purpose of this study was 
to determine the histologic alterations in the in- 
ner lining as well as the outer fibrous sheet of 
nylon grafts over a 24-year period. 

Nylon filter fabric prostheses were implanted 
into the abdominal aorta of 17 mongrel dogs who 
were then sacrificed’ at intervals from 4 months 
to 2% years. 

Longitudinal and transverse sections were 
taken from the end and mid-portion of the grafts 
as well as the adjoining aorta. Histologic slides 
were prepared from each specimen with retri- 
culum, trichrome, elastic, perrodic ascid-Schiff 
and hematoxylin-eosin stain. 

An increase in the elastic tissue content of 
both layers was found to occur as the age of the 
graft increased. In 3 of the older specimens there 
were areas of gross ulceration of the inner lining 
with bare cloth exposed. Histologic sections 
through these areas revealed discontinuity of the 








inner lining with hemorrhage and inflammatory 
changes between the outer sheet and the cloth. 
The adjacent aorta showed fibro-elastic plaques 


which became more prominent with passage of 
time. 


Practical Application of the Valsalva Maneuver 
in the Differential Diagnosis of Dyspnea 


By J. Robert Shell and Don J. Lynch. Department 
of Internal Medicine, and Laboratories for 
Clinical Investigation and Research of the 
Scott and White Clinic, Temple, Texas. 


Previous physiologic and clinical studies 
have demonstrated characteristic cardiovascular 
responses to the Valsalva maneuver. In condi- 
tions such as myocardial failure, mitral stenosis 
and constrictive pericarditis that increase pul- 
monary venous pressure and result in dyspnea, 
a distinctively different response is produced. In 
dyspnea due to primary pulmonary disease, a 
normal response is obtained. 

In our present studies using Statham strain 
gauges, simultaneous photokymographic record- 
ings of the intra-arterial, intravenous, and oral 
airway pressures have been obtained. With the 
onset of the maneuver, the normal cardiovascular 
response consists of a sharp rise in systolic and 
diastolic arterial pressures. This initial elevation 
is followed by a gradual fall in systolic and 
diastolic pressures and a decrease in pulse pres- 
sure. A rise of systolic and diastolic blood pres- 
sures occurs at the termination of the Valsalva 
maneuver, and this rise is above the resting levels 
(overshoot) associated with bradycardia. In pa- 
tients with pulmonary congestion of cardiac ori- | 
gin, the fall of systolic and diastolic and decrease 
in pulse pressures does not occur, and the termi- 
nal overshoot and bradycardia are absent. There 
is a progressive rise of the venous pressure during 
the maneuver in both instances. 

The value of the Valsalva maneuver has 
been demonstrated in an initial series of 25 pa- 
tients. The response was normal in 12 patients 
who were normal clinically or who had dyspnea 
due to obvious pulmonary impairment. In 7 pa- 
tients with clinically demonstrable cardiac con- 
ditions, cardiac responses were obtained. Six pa- 
tients with questionable clinical diagnoses were 
treated in accordance with their Valsalva re- 
sponses, and satisfactory results were achieved. 
It is our opinion that an accurate physiologic 
diagnosis of the type of dyspnea can be made 
through these Valsalva studies. 
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Adrenergic Blockade of the Heart by an Analogue 
of Isoproterenol 


By Neil C. Moran. Department of Pharmacology, 
Emory University, Georgia. (Aided by a grant 
from the Public Health Service.) 


The relative ineffectiveness of adrenergic- 
blocking drugs in antagonizing the cardiac effects 
of sympathetic stimulation (in contrast to the 
effective blockade of adrenergic vasoconstriction) 
indicates a difference between cardiac and vaso- 
constrictor receptors. Lilly compound 20522, a 
dichloro-analogue of isoproterenol, which antag- 
onizes the inhibitory but not the excitatory actions 
of sympathomimetic amines (Slater and Powell), 
has been found to block the cardiac effects of 
sympathetic stimuli. Cardiac contractile force and 
blood pressure were simultaneously measured in 
anesthetized open-chest dogs. Initial intravenous 
doses of 20522 (0.25 to 2 mg./Kg.) caused 
moderate transient decreases in blood pressure 
and moderate prolonged increases in cardiac rate 
and contractile force. Subsequent doses produced 
depression of rate and force. The positive ino- 
tropic and chronotropic effects of cardiac sym- 
pathetic nerve stimulation and of intravenous in- 
jections of epinephrine (E), norepinephrine (N) 
and isoproterenol (I) were progressively blocked 
by increasing doses of 20522, complete blockade 
occurring at 7 to 15 mg./Kg. Concomitantly, 
there was a progressive inhibition of the vaso- 
depressor actions of I with no change in the 
vasopressor effects of E and N. The increased 
contractile force produced by intravenous injec- 
tions of digoxin and aminophyllin was unchanged 
by doses of 20522 which completely blocked the 
cardiac effects of adrenergic stimuli, indicating 
a specific cardiac adrenergic blockade. On the 
basis of the concomitant blockade of the cardiac 
and inhibitory effects of adrenergic stimuli by 
20522 it is postulated that the adrenergic cardiac 
receptors are functionally homologous to the ad- 
renergic inhibitory receptors. 


Observations on the Role of Norepinephrine 
in Circulatory Adaptation 


By Gerald D. N. Bryant, Joseph J. Combs and 
James V. Warren. Department of Medicine, 
Duke University School of Medicine, Durham. 


Norepinephrine has been implicated as an 
important physiologic factor in the regulation of 
the circulation. Indeed, the capacity to resist 
circulatory (centrifuge) stress has been corre- 
lated with levels of norepinephrine excretion. In 
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order to evaluate further the physiologic effects 
of norepinephrine, observations have been carried 
out on 16 normal young male subjects. Cardiac 
output was determined by the dye technic and 
measurements of the heart rate, superior vena 
caval, and arterial pressure were monitored on 
a multiple channel photographic recorder. Studies 
were made of the influence of norepinephrine 
upon the effects of cardiac output stimulation 
(atropine-induced tachycardia) and the reaction 
to gravitational stress (tilting to head-up posi- 
tion). In the recumbent subjects, norepinephrine 
alone caused a 10% decrease and atropine a 59% 
increase in the cardiac output. In the subjects 
receiving both simultaneously, a 100% increase 
in cardiac output resulted, 38% more than with 
atropine alone. In tilted subjects, atropine tachy- 
cardia produced only a slight increase in the 
cardiac output. Norepinephrine (8 yg./min.) ad- 
ministration failed to alter the response. However, 
when the dosage of norepinephrine was increased 
to 16 yg./min., the cardiac output increased ap- 
proximately 89%. The “pulmonary blood volume” 
was insignificantly changed in the lower dosage 
group, but rose 26% in the latter group compared 
with 30% in the horizontal group. This is of note 
in view of the demonstration that the capacity to 
respond to cardio-stimulatory influences is in part 
dependent upon the maintenance of an adequate 
central blood volume. The data reported here 
provide further evidence that norepinephrine is 
important in man’s circulatory adaptation to the 
upright posture. 


A Controlled Evaluation of Reserpine in 
Ambulatory Hypertensives 


By I. J. Mader, G. Sosa and I. Morita. City of 
Detroit Receiving Hospital, and Department 
of Medicine, Wayne State University College 
of Medicine. 


Reserpine is generally accepted as an é- 
fective agent for the treatment of hypertension. 
To assess its value, a comparison was made be 
tween reserpine and phenobarbital in a group of 
ambulatory hypertensive patients using a com 
trolled double blind technic. Each of 25 patients, 
age 25 to 63, with essential hypertension was 
treated with placebo, phenobarbital and reserpine 
in random order and thus served as his own cot- 
trol. Each agent was identical in appearance and 
was given for a 12 week period. Drug dosage 
was constant: phenobarbital, 30 mg. 4 times/day; 
reserpine, 0.25 mg. 4 times/day and placebo 
(lactose) 4 times/day. Blood pressure was meat 
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ured every 2 weeks in patients in the supine 
position by the same examiners. 

Analysis of variance showed no significant 
differences in the systolic blood pressures among 
the 3 treatment groups (reserpine, 180 mm. Hg; 
phenobarbital, 182; placebo, 183). With reserpine 
the diastolic blood pressure was significantly 
lower (F < 1%) than with phenobarbital or 
placebo. For the group the mean diastolic pres- 
sures (mm. Hg) were: reserpine, 102.6; pheno- 
barbital, 107; placebo, 107. 

Certain side effects were evaluated and 
graded on an arbitrary scale. Analysis of variance 
showed no significant differences among the treat- 
ment groups with respect to incidence of head- 
ache, dizziness, lethargy, disturbed sleep or 
dreams. For the group, there was weight gain 
with reserpine and weight loss with placebo and 
phenobarbital. This difference was significant 
(F < 5%) as was the increased incidence of the 
complaint of stuffy nose with reserpine. 

It is concluded that although reserpine is 
statistically better than phenobarbital or placebo 
for lowering the diastolic blood pressure in this 
group of patients, the clinical significance of this 
slight change is questionable. 


Serum Cholesterol and Lipoprotein Cholesterol: 
A Study of Normal Subjects and Patients With 
Coronary Artery Disease 


By Harold H. Orvis, Isa A. Fawal and John M. 
Evans. Department of Medicine, George Wash- 
ington University School of Medicine, Wash- 
ington, D. C. 


We have found the method of Langan and 
associates for the determination of lipoprotein 
cholesterol to be relatively simple and practica- 
ble. Consistently reproducible results are ob- 
tained, particularly with respect to the distribu- 
tion of cholesterol in the alpha and beta lipo- 
protein fractions. It is the purpose of this report 
to summarize the results of serum cholesterol 
determinations from 68 control subjects and 69 
patients with coronary artery disease. 

Serum total cholesterol was determined by 
the method of Sperry and Webb. Lipoprotein 
cholesterol was expressed as the percentage of 
cholesterol found in the beta lipoprotein (PBC) 
fraction. Patients with coronary artery disease 
had confirmed myocardial infarction or typical 
angina pectoris. On the basis of our own and 

| published data, the upper limit of normal for 
PBC was set at 83 for males and 80 for females. 
Of 69 patients with coronary artery disease, PBC 





exceeded the normal in 47; 48 had serum cho- 
lesterol above 250 mg.% and 34 of the 69 had 
both abnormalities. In 61 of the 69 (88%) sub- 
jects either PBC or cholesterol was elevated. In 
contrast, 24 of 68 (35%) random “normal” sub- 
jects had similar lipid findings. In this regard, 
it is of interest that a trend toward an increased 
percentage of abnormals with increasing age was 
noted in the control group. 

On the basis of these findings, it is apparent 
that PBC in combination with total cholesterol 
will detect a significantly greater number of lipid 
abnormalities in patients with coronary disease 
than either test alone. 


The Relationship of Increased Plasma Hemoglo- 
bin and the Appearance of an Abnormal Plas- 
ma Hemin Pigment to the Development of 
Irreversible Hemorrhagic Shock in Dogs 


By Richard C. Lillehei 


In recent studies, we showed that irreversi- 
bility could be prevented in 90% of normal or 
Eck fistula dogs by cross-perfusing the bowel 
via the superior mesenteric artery with donor 
arterial blood during a 5-hour period of hemor- 
thagic shock at 35 mm. Hg MABP. This ap- 
parently prevented critical bowel ischemia with 
resultant mucosal necrosis from occurring. Ir- 
reversibility was not prevented by perfusing an 
equal amount of donor blood into the inferior 
vena cava or the lower abdominal aorta of dogs 
during shock. Nor could irreversibility be pre- 
vented by perfusing the liver of dogs either via 
the celiac axis or via the portal system during 
shock, or by perfusing the brain via a carotid 
artery during shock. One hundred forty-two dogs 
were included in this study. A constant finding - 
in all dogs dying of irreversible hemorrhagic 
shock, whether perfused or not, was a progres- 
sive rise in plasma hemoglobin (to 74.2 + 40 
mg.% maximum) until death occurred. Moreover, 
the same abnormal hemin pigment found by 
Nemir et al. (1949) in the peritoneal fluid and 
plasma of dogs dying of strangulation obstruction 
was found in the plasma of the irreversible dogs. 
At autopsy these dogs had mucosal congestion 
and necrosis of the small and large bowel. In 
surviving bowel-perfused dogs, plasma hemo- 
globin increased only slightly (20.5 + 13 mg% 
maximum) and returned to normal within 24 
hours. The abnormal hemin pigment did not 
appear in the plasma of these dogs. When sacri- 
ficed, these dogs had normal bowels. A rising 
plasma hemoglobin, along with the appearance 
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of an abnormal plasma hemin pigment, is a reli- 
able sign of bowel necrosis and of impending 
death from irreversibility in dogs following a 
prolonged period of hemorrhagic shock. 


Digitalis-Induced Hyperkalemia and Tolerance 
in Experimental Uremia and Ammonium Chlo- 
ride Acidosis 


By H. H. Schafer, J. H. Burns and A. C. Witham 


The clinical impression of the capricious ef- 
fects of rapid digitalization in uremic patients 
led to experiments designed to analyze factors 
controlling digitalis tolerance in this situation. 
Only dogs which could be “standardized” by in- 
ducing nodal tachycardia with a predictable dose 
of acetyl strophanthidin (AS) were used. 

(1) Moderate acidosis, as judged by shifts 
in CO, and serum chloride, was produced by 
ammonium chloride infusion in dogs previously 
standardized. Their sensitivity to AS (30 experi- 
ments) was invariably increased, often several 
fold. Increased tolerance was poorly correlated 
with CO, or chloride shifts, but closely related 
to rise in serum potassium. Unlike normal ani- 
mals, digitalization was often associated with 
dramatic increases in venous potassium concen- 
tration. 

(2) In acute and chronic preparations, mild 
to severe uremia was produced by bilateral ure- 
teral clamping. Potassium retention was rarely 
marked and poorly related to NPN levels. Di- 
gitalis tolerance (26 experiments) was highly 
variable without relation to NPN, COs, sodium 
or chloride concentrations. Increased tolerance 
apparently was associated either with initially 
elevated potassium levels or to the degree of rise 
following AS. Digitalization again consistantly 
increased venous potassium concentration. 

(3) Digitalizations were carried out on 5 
uremic dogs, sampling blood simultaneously from 
coronary sinus, femoral artery and vein. Follow- 


ing AS, femoral vein potassium invariably rose 
and was higher than concentrations in the coro- 
nary sinus where changes were less constant, 
suggesting that the principle (not sole) source 
of the AS induced hyperkalemia was extracardiac, 
Since peripheral venous concentrations did not 
necessarily exceed arterial, sites other than skele- 
tal muscle are probably also involved. 
Dangerous levels of hyperkalemia may pos- 
sibly be induced by rapid digitalization in com- 
parable situations in man (under investigation). 


The Order of Activation of the Free Wall of the 
Right Ventricle in Experimental Right Bundle 
Branch Block 


By Loyal L. Conrad and T. Edward Cuddy. De- 
partment of Medicine, University of Oklahoma 
School of Medicine, and Veterans Administra- 
tion Hospital, Oklahoma City. 


The order of activation of the right ventricle 
in the presence of right bundle branch block has 
not previously been described. 

To study the influence of block on right 
ventricular accession, multiple electrodes, each 
with 6-8 contact points approximately 0.3 mm. 
apart, were inserted perpendicularly into the right 
ventricular muscle mass of the open-chest anes- 
thetized dog. Potential differences, as well as the 
unipolar potentials, were recorded at successive 
points from endo- to epicardial surface on each 
electrode before and after inducing right bundle 
branch block. 

The accession moment was usually greater 
after block. There was a greater variation in the 
time of onset of the intrinsic deflection after 
block, suggesting that spread was less tangential. 
Thus, activation preceded in radial fashion—endo- 
to epicardial surface. However, the relative order 
by which accession was completed in any por 
tion of the ventricular muscle appeared altered 
following block. 
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Patterns of Illness Distribution in a Group of 
Ostensibly Healthy Young Men 


By Adrian M. Ostfeld, Ruth Pinsky and Lawrence 
E. Hinkle. Department of Preventive Medicine, 
University of Illinois College of Medicine, and 
Department of Medicine, Cornell University 
Medical College. 


Hinkle and associates have recently de 
scribed some predictable features of illness dis 
tribution in 3 homogeneous populations. This re 
lated study was undertaken to explore further 
these conclusions by examining another and to 
tally dissimilar population in a forward study. 

The group consisted of 58 white males al 
recent college graduates, homogeneous with re 
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spect to age, employment, socioeconomic status, 
residence and current physical activity. They 
were studied by means of a detailed and stand- 
ardized medical history with tabulation of all 
illnesses, an extensive biography, complete physi- 
cal examination and routine laboratory, x-ray 
and electrocardiographic procedures. A reexam- 
ination and detailed interval medical history and 
biography were carried out at the end of one 
rear. 

The following patterns of illness distribution 
were discernible: 

1) The most frequently ill quartile exhibited 
5 times as many illness episodes per unit time 
as the least frequently ill quartile. 

2) Those persons exhibiting the greater sus- 
ceptibility to illness exhibited a greater suscepti- 
bility to all forms of illness, such that the greater 
the number of episodes of illness which they 


experienced, the greater the number of organ 
systems and etiologic categories were likely to be 
involved. Those having the greater number of 
bodily illnesses also exhibited a greater number 
of disorders of mood, thought, and behavior. 

3) Illnesses were not distributed at random 
throughout the lives of these persons, but ap- 
peared in “clusters.” A cluster was usually of 
several years duration and included a number 
of illnesses of various etiologies and a number of 
organ systems appearing concurrently or con- 
secutively. 

4) Clusters of illness most often appeared 
when the person was having difficulty adapting 
to his social environment as perceived by him. 
Such environmental adaptive demands appeared 
to have no predictable association with the form 
which illnesses took, but a significant association 
with their time of occurrence and course. 


ENDOCRINES AND METABOLISM 


Further Studies of Body Composition: The 
Extremes of Body Weight 


By William A. Neely and James D. Hardy. De- 
partment of Surgery, University of Mississippi 
Medical Center, Jackson. (Aided by a grant 
from the U. S. Army.) 


Thiocyanate space and total body water 
(antipyrine) were determined on 50 surgical 
ward patients. Special interest centered upon the 
very lean and the very fat, but individuals of 
average obesity were also studied. The subjects 
were not acutely ill, having diagnoses such as 
inguinal hernia, leg ulcers, varicose veins and 
herniated nucleus pulposus. Some of the ema- 
ciated persons had cancer, but the obese subjects 
usually had minor defects. Height, body weight 
and crown-rump length were also measured, and 
body surface in square meters was computed. 

Total body water ranged from 42% of body 
weight in the most obese to 73% in the very lean. 
Thiocyanate space was also fairly well correlated, 
inversely, with body weight when expressed as 
a percentage of body weight. 

It is clear that it would be hazardous to cal- 
culate drug dosages and fluid replacement solely 
on a body weight basis in the very obese, lest 
serious overtreatment occur. The relatively re- 
duced lean body mass in the very obese may 
account for the disparity between the B.M.R. and 
body surface area in such patients, as compared 





with subjects of normal weight. Furthermore, the 
fact that women often exhibit less nitrogen loss 
than men of similar weight, postoperatively, may 
be related to the female obesity with a reduced 
lean body mass. 


A Study of Body Weight in 700 People Over 
65 Years of Age 


By Guy Hollifield, J. R. Beaty, G. S. Williams and 
William Parson. Department of Internal Medi- 
cine, University of Virginia School of Medicine, 
Charlottesville. 


Average weight shows a gradual increase 
for both men and women from age 25 to 59 
years, according to tables prepared by life in- 
surance companies. Data from similar sources 
indicate that about 7% of people in this age-range 
weigh at least 20% more than the average for 
their heights. The mortality rates for the over- 
weight group are reported to average 150% of 
those of standard risks in the same age range. The 
implications of these data prompted this study 
of height and weight in people over 65 years of 
age in an effort to determine weight trends in 
older people, since there are few data available 
for this expanding segment of the population. 

In a study of 700 males and females 65 
years and older, weight-height ratios for males 
in the average height-range tended to plateau 
from the period 54-59 through the decade 65- 
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74 years. Similar data for females indicate that 
in the average height-range, peak weight occurs 
at ages 55-59 and tends to fall thereafter. At 
the time of the study, 11% of 474 males weighed 
20% more than the average for their heights, 
while 16% of 212 females were above average 
weight to this extent. Careful weight histories 
indicated that 25% of males and 31% of females 
who were within 20% of the average for their 
heights at the time of the study had been more 
than 20% above average weight at some time 
during their lives. These and other data obtained 
in these studies raise interesting questions about 
the current concepts of the hazard of excessive 


weight. 


Studies on the Diurnal Variation and Response 
to Emotional Stress of the Thyroid Gland 


By John O. Tingley, Andrew W. Morris and S. 
Richardson Hill. Department of Medicine and 
University Hospital, Medical College of Ala- 
bama, and Medical Service, Veterans Adminis- 
tration Hospital, Birmingham. 


Studies in man on the response of the thyroid 
gland to life stresses such as surgery or psychiatric 
interviews have yielded conflicting results; and 
data on the normal diurnal pattern of thyroid 
function are scarce. The present study was de- 
signed to compare in the same subjects the diurnal 
fluctuations of the plasma protein-bound iodine 
and 17-hydroxycorticosteroid levels on a control 
day with those obtained on a day with super- 
imposed emotional stress. 

Eleven junior medical students selected for 
the study had blood samples drawn at 7:00 a.m., 
1:00 p.m. and 5:00 p.m. on one control day, and 
at corresponding times on a day of medical oral 
examinations, for determinations of the plasma 
protein-bound iodine and 17-hydroxycorticoster- 
oid levels. The examinations were given between 
1:00 p.m. and 5:00 p.m. 

Each student served as his own control. On 
the contro] day there were no significant varia- 
tions between the mean protein-bound iodine 
levels of the 3 samples. On the day of the exam- 
ination, the mean protein-bound iodine values 
for the lst and 2nd samples were identical to 
the corresponding values obtained on the control 
day, however the mean level of the third sample 
was significantly increased (p < .05) above that 
obtained on all other samples on either the con- 
trol or experimental days. 

The increase in the plasma protein-bound 
iodine levels following the examination is indica- 


tive of an increase in the level of circulating 
thyroid hormone in response to emotional stress. 
Such an increase can be explained by an ac. 
celerated output of the hormone by the thyroid 
gland or a decrease in the peripheral metabolism 
or its excretion. In contrast to plasma 17-hydroxy- 
corticosteroid levels, there is no apparent diurnal 
variation in plasma protein-bound iodine levels. 


Demonstration of a Large, Relatively Stable 
Estrathyroidal Iodine Depot in Surgically 
Athyreotic Sheep 


By James Wynn. Department of Medicine, Duke 
University School of Medicine, and Radioiso- 
tope Service, Veterans Administration Hospital, 
Durham. 


Balance studies with radioactive thyroxine 
on 2 surgically athyreotic sheep were undertaken 
in order to delineate the rate of disappearance of 
thyroxine from the blood and the rate of utiliza- 
tion of hormone in these animals. The sheep had 
received no thyroid hormone for 10 days prior to 
the study. Blood, urine and feces were quantita- 
tively collected and analyzed for various radio- 
active components. 

The striking demonstration in these studies 
was a large, noncirculating depot of radioactive 
material which at the end of 11 days accounted 
for more than 50% of the retained radioactivity. 
The amount of radioactivity cleared from the 
blood each day could not be accounted for by 
the renal plasma clearance of iodide (16-17 L/ 
day) and the fecal plasma clearance of hormone 
(2-3 L./day). The accumulation of retained dose 
in such a depot continued over the 11-day period 
of the experiment. Scanning of the animals dem- 
onstrated that the greatest collection of radio 
activity was in the area of the liver. There was 
no activity above background in the head, neck 
or chest to suggest local accumulation in aberrant 
thyroid tissue. 

In the investigation of the nature of this 
depot, radioactive iodide’*! was given to the 
sheep in tracer amounts. The results of these 
studies have demonstrated that there is an ac 
cumulation of iodide, probably localized to the 
liver. However, renal clearance studies with 
iodide have suggested that there may be a cit- 
culating noncleared substance synthesized from 
the iodide as well. Studies are now in progress 
to determine the nature of the circulating radio 
activity after a dose of radioactive iodide" in 
these animals. To date we are certain only that 
it is not T, or Ts. 
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The Sensitivity to Catechol Amine Infusion Dur- 
ing Salicylate-Induced Hypermetabolism in 
Man 


By Robert J. T. Joy and Frank K. Austen. Section 
of Metabolism, Walter Reed Army Hospital, 
Walter Reed Army Medical Center, Wash- 
ington, D. C. 


An important effect of thyroid hormone on 
the cardiovascular system is to increase respon- 
siveness to endogenous epinephrine and nor- 
epinephrine. It has not been possible to deter- 
mine whether these effects are dependent on the 
increased concentration of circulating thyroid 
hormone or the associated calorigenic stimulation. 
A separation of hypermetabolism from thyroid 
hyperfunction can be effected by salicylate ad- 
ministration (7.5 Gm./day) in man; the oxygen 
consumption is increased (mean increase 73 ml./ 
min./1.73M.?) and thyroid function is depressed 
(mean PBI reduced from 5.5 to 3.8 yg.%). 

Salicylate-induced hypermetabolism lacks 
the signs and symptoms generally regarded as 
characteristic of hyperthyroidism; a striking dif- 
ference is the normal waking and sleeping pulse 
rate. The failure of salicylate-induced increased 
oxygen consumption to be associated with a rise 
in the pulse rate prompted an investigation of 
the response to intravenous epinephrine (0.20- 
0.25 wg./Kg./min.) and norepinephrine (0.24- 
0.28 »g./Kg./min.). Stimulation was performed 
with each drug for 30 minutes before and after 
salicylates, and after 1, 7, and 50 days of contin- 
uous salicylate administration. The response was 
measured by the rise in pulse with epinephrine 
and the increase in mean blood pressure with 
norepinephrine. 

Salicylate administration did not exaggerate 
the response to epinephrine or norepinephrine 
infusion. On the contrary, there was a tendency 
for the epinephrine response to be depressed after 
a week of salicylates,-by which time the PBI was 
also reduced. 

Salicylate-induced hypermetabolism, in con- 
trast to hyperthyroid hypermetabolsim, is not as- 
sociated with a rise in pulse rate or increased 
sensitivity to epinephrine or norepinephrine. This 
suggests that thyroid hormone increases the re- 
sponsiveness of the cardiovascular system to the 

catechol amines by some means other than, or 
in addition to, metabolic stimulation. 


Evaluation of Renal Tubular Reabsorption of 
Phosphate in eens 
T. Franklin Williams, 





Robert W. Winters, Walter Hollander, Jr., 
Louis G. Welt and Charles H. Burnett. De- 
partment of Medicine, University of North 
Carolina, Chapel Hill. (Aided by a grant from 
the United Medical Research Foundation of 
North Carolina.) 


Present knowledge suggests that the maximal 
rate of renal tubular reabsorption of phosphate 
(TmP) should be closely correlated with the 
degree of endogenous parathyroid activity. This 
hypothesis has been evaluated, and this function 
compared with other measurements of phosphate 
reabsorption, in 5 patients with proven hyper- 
parathyroidism by estimation of glomerular filtra- 
tion rate (GFR) with inulin clearance, % of fil- 
tered phosphate that was reabsorbed (%TRP), 
clearance of phosphate (Cro,), and TmP, be- 
fore surgical treatment, and in 4 patients after 
surgery. TmP was measured at a constant, ele- 
vated concentration of phosphate in plasma pro- 
vided by loading and sustaining infusions of a 
solution of Na,HPO,—NaH,PO, (0.10 M PO,, 
pH 7.4). Preoperatively TmP was always re- 
duced: range, 33-103 »M./100 ml. GFR (normal 
range, 121-150 »M./100 ml. GFR); #TRP meas- 
ured in 4 patients was depressed in 3 (59-78%), 
but was normal (95%) in one; Cro, measured in 
4 patients was 20-23 ml./min. in 3, but 7.0 ml./ 
min. in one. GFR in these patients ranged from 
41.5 to 120 ml./min. One week to 10 months 
postoperatively, TmP, 2TRP and Cro, had re- 
turned to, or nearly to, normal. GFR rose slightly 
in one patient and did not change in the others. 

These observations on the TmP in patients 
with hyperparathyroidism are in agreement with 
previously demonstrated effects of intramus- 
cularly administered parathyroid extract in nor- 
mal subjects and in patients with hypoparathy- 
roidism. Since the TmP is a more complete evalu- 
ation of phosphate reabsorption, it appears to be 
preferable to ZTRP and Cro, as an indicator of 
parathyroid activity in hyperparathyroidism; both 
#TRP and Cpo,, due to their dependence upon 
plasma phosphate concentration, may be mis- 
leading. There was no evidence in these patients 
of a relationship between parathyroid activity and 
glomerular filtration rate. 


Main Effects and Interactions of Cortisone, 
Growth Hormone, and Triiodothyronine in 
Production of Temporary Diabetes in the Rat 

By John A. Owen, Jr. and Frank L. Engel. De- 


partments of Medicine and Physiology, Duke 
University, Durham. 
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Since cortisone, growth hormone and ti- 
iodothyronine each produce temporary diabetes 
in the intact, tube-fed rat, the present study was 
conducted to uncover possible synergistic or 
antagonistic effects of various combinations of 
these hormones. 

Adult male rats were adapted to a liquid 
high-carbohydrate tube-feeding supplying 24.3 
cal./100 Gm. body weight/day and the follow- 
ing baseline measurements were made: 3-hour 
postprandial blood sugar, total 48-hour glyco- 
suria, 48-hour nitrogen balance and daily weight 
fluctuation. Eight groups of 9 rats each then re- 
ceived the following treatments daily for 4 days: 
cortisone, 2.5 mg.; growth hormone, 2 mg./100 
Gm. body weight; triiodothyronine, 5 pg./100 
Gm. body weight; appropriate control solutions; 
and all possible combinations of these factors. 
On the last 2 days of treatment, repeat measure- 
ments were obtained and compared with base- 
line values. 

The factorial design and an analysis of vari- 
ance permitted separation of additive effects of 
2 or more hormones from those due solely to an 
interaction between them. 

Cortisone treatment produced hypergly- 
cemia, glycosuria, negative nitrogen balance (in 
all cases P < 0.01) and weight loss (P < 0.05). 
Growth hormone treatment produced hypergly- 
cemia, glycosuria, positive nitrogen balance (in 
all cases P < 0.01) and weight gain (P < 0.02). 
Triiodothyronine treatment produced hypergly- 
cemia, negative nitrogen balance, weight loss (in 
all cases P < 0.01) and glycosuria (P < 0.05). 

Every combination of treatments failed to 
produce a significant interaction in any of the 
parameters studied; the results obtained might 
well have represented the algebraic sum of the 
results of the component hormones. 

The evidence fails to support the idea that 
these 3 hormones in combination have any sig- 
nificant synergistic or antagonistic effects under 
the conditions of the experiment. 

Despite the obvious limitations of this study, 
the results illustrate the problem of semantics in 
research and a possible solution. 


Iodine!*! Clearance Rate Factors in 
Diabetes Mellitus 


By John H. Felts, I. Meschan and T. H. Oddie. 
Departments of Internal Medicine and Radiol- 
ogy, Bowman Gray School of Medicine, and 
North Carolina Baptist Hospital, Winston- 
Salem. 


To learn how the diabetic patient handles 
iodine!*! thyroid function was assayed in 25 un. 
selected patients using the method of Oddie et al. 

In these patients, K, (thyroidal clearance 
rate factor—normal range 0.23 x 10%minutel- 
3.85 x 10%minute*) ranged from 0.25-2.00 x 
10-minute? with a mean of 0.87 + 0.41. 
(renal clearance rate factor—normal 0.4-3.9 x 
10-minute for patients without cardiac or renal 
disease) in 23 patients fell between 0.1 and 
3.74 x 10%minute!, mean 1.61 + 0.8; 3 patients 
with glomerulosclerosis had values of 0.1, 0.17 
and 0.23 x 10%minute! so that the mean for 
the 20 patients without renal disease was 1.83 + 
0.88. Twenty-four-hour I!81 uptake in 11 subjects 
ranged from 18.4 to 48.9%, mean 32.3 + 10.1%; 
the 3 with glomerulosclerosis had uptakes of 38.9, 
46 and 48.9%, while the mean for the remaining 
8 was 27.7 + 7.4%. 

Mean protein-bound iodine (normal 3.5-75 
vg-%) in 11 subjects with glomerulosclerosis was 
5.6 wg.%, range 4.7-7.5 pg.%. In 2 patients with 
renal disease, PBI was 3.3 and 3.7 yug.%. Blood 
urea nitrogen, in those with renal disease, fell 
between 7 and 23 mg.% in patients without and 
between 38 and 126 mg.%. 

These findings indicates that the diabetic 
without nephropathy handles iodine in a normal 
manner and also suggest that the delayed renal 
excretion and high normal 24-hour I**! uptake in 
the nephropathic subject are the result of renal 
disease rather than of diabetes. Two patients with 


retinopathy but without nephropathy handled 


iodine1*! in a normal manner. 


The Effect of Excessive Insulin Doses on Nitrogen 
Balance in Diabetic Patients 


By B. E. Lowenstein and M. J. Kirk. Metabolic 
Service, Dade County Hospital, Kendall 
Florida. 


The purpose of the present investigation was 
to determine what effect would be wrought a 
nitrogen balance in diabetic patients by varying 
the insulin dose from that required to achieve 
normal fasting blood sugar levels. 

Six hospitalized patients were placed on @ 
constant diet devised by Lowenstein, consisting 
of protein 120 Gm., carbohydrate 150 Gm. and 
fat 50 Gm. divided into 6 feedings/day. The 
24-hour urinary excretion of urea was m 
at varying insulin doses. 

Previous reports indicated that when to 


little insulin is given, ketosis, negative nitrogen | 
balance, ensues. These reports have been cot 
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frmed. In some cases of even mild acidosis, the 
urinary excretion of nitrogen as urea alone ex- 
ceeded the total dietary nitrogen intake. Admin- 
istration of progressively larger doses of insulin 
corrected the acidosis and, pari passu, decreased 
winary nitrogen loss. At the same time, poly- 
phagia ceased. However, the curve of urinary 
urea nitrogen excretion on constant diet, plotted 
against insulin dose, passes through a minimum; 
if the dose of insulin is raised still further, urinary 
urea nitrogen excretion again rises. 

The blood sugar level is not a reliable guide 
to nitrogen balance, since urinary nitrogen can 
reach high levels even while the blood sugar 
level remains high. 

It is suggested that the optimal dose of in- 
sulin in a diabetic patient is that dose at which, 
while acetonuria is prevented, urinary nitrogen 
excretion is held to a minimum, and that the 
optimal insulin dose cannot be correlated with 
blood sugar levels. 

A series of 300 diabetics has been followed 
in the clinic for periods up to 3 years on a re- 
gime in which such a scheme for defining optimal 
insulin requirements was an integral part. In 
addition to excellent clinical response, the authors 
have noted decreased insulin requirements and 
improved sugar tolerance. 


A New Diagnostic Test for Mild 
Diabetes Mellitus 


By Roger H. Unger and Leonard L. Madison. 
Departments of Internal Medicine, University 
of Texas Southwestern Medical School, and 
Veterans Administration Hospital, Dallas. 


A new parameter for diagnosis of mild dia- 
betes mellitus would be a useful supplement to 
various glucose-loading tests which now consti- 
tute the only methods for estimating beta cell 
function. The present study was designed to 
evaluate an intravenous tolbutamide response 
test as a diagnostic procedure for mild diabetes. 
Its rationale is based on evidence favoring a 
betacytotropic mechanism of action for the sul- 
fonylureas. The use of a betacytotropic substance 
other than glucose in the study of beta cell re- 
sponsiveness would have certain theoretical ad- 
vantages, permitting free observation of glucose 
disappearance unobscured by the caprices of gas- 
tointestinal absorption of glucose, as in the oral 
glucose tolerance test, and unaccelerated by the 
effects of extreme hyperglycemia which besets 
the rapid intravenous glucose tolerance test. 

One Gm. of sodium tolbutamide was admin- 
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istered intravenously over a 2-minute period to 
100 fasting nondiabetic controls and 79 known 
diabetics, of whom only 30 had fasting hyper- 
glycemia of diagnostic proportions. Blood glu- 
cose concentration was measured at 20, 30, 40, 
and 60 minutes thereafter. Striking difference 
in response was observed; whereas blood glucose 
concentration of nondiabetics fell precipitously 
to a nadir between 20 and 40 minutes, that of 
diabetics declined gradually toward a nadir be- 
yond the l-hour mark. Maximum separation of 
the groups occurred at 20 minutes, at which 
time the mean glucose concentration of nondia- 
betics was 60% of FBS (S.D. + 14.2), while 
that of diabetics was 90% of FBS (S.D. + 7.4) 
(p < .001). Diagnostic criteria based on fre- 
quency distribution of glucose levels at 20 min- 
utes correctly differentiated 95% of diabetics and 
nondiabetics. 

The test appears, therefore, to qualify as a 
useful diagnostic procedure for mild diabetes. It 
is safe, simple, not unpleasant and requires only 
30 minutes for completion. 


The Relation Between Glycolysis and 
Protein Synthesis 


By J. D. Wilson and M. D. Siperstein. Depart- 
ment of Internal Medicine, University of Texas 
Southwestern Medical School, Dallas. 


Little is known concerning the factors which 
control protein synthesis. Since it has recently 
been shown that the amount of reduced tri- 
phosphopyridine nucleotide (TPNH) formed dur- 
ing glycolysis is rate-limiting in fatty acid and 
cholesterol synthesis, and since the only synthetic 
pathway resulting in net increase in amino acid 
synthesis (a-ketoglutaric acid to glutamie acid) 
requires reduced pyridine nucleotide, the pres- 
ent investigation was designed to determine 
whether the availability of pyridine nucleotide 
might be rate-limiting in protein synthesis. 

The influence of various co-factors on pro- 
tein synthesis from acetate-1-C1* was measured 
in cell-free hemogenates of rat liver. The addi- 
tion of triphosphopyridine nucleotide (TPN) to 
the homogenate resulted in a stimulation of pro- 
tein synthesis twofold above the maximal levels 
obtained with added ATP and creatine phos- 
phate alone. Diphosphopyridine nucleotide 
(DPN) usually stimulated protein synthesis to 
a lesser extent. This effect was not additive; 
DPN + TPN had no greater effect than TPN 
alone. In spite of the fact that the acceleration 
of reduction of TPN by the addition of glucose- 
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6-phosphate failed to cause a further stimulation 
of protein synthesis, the reductive nature of amino 
acid synthesis makes it likely that TPNH is the 
active co-factor. 

It is concluded that protein synthesis within 
the cell may be in part controlled by the avail- 
ability of reduced pyridine nucleotide, in par- 
ticular TPNH. Since a major part of the TPNH 
formed within the cell is thought to be derived 
from glucose oxidation over the hexosemonophos- 
phate shunt, these findings provide an explana- 
tion for the well known ability of carbohydrate 
to spare protein. 


Feedback Mechanisms Influencing Purine 
Ribotide Synthesis 


By James B. Wyngaarden, Harold R. Silberman 
and John H. Sadler. Department of Medicine, 
Duke University Medical Center, Durham. 
(Aided by a grant from the U. S. Public Health 


Service. ) 


Overproduction of urate occurs in primary 
gout and in certain proliferative hematopoietic 
disorders, although by different mechanisms. In 
both instances, however, excessive production of 
precursor nucleotides must also occur. We have 
undertaken a study of mechanisms regulating 
rates of production of purine ribotides in rela- 
tively complex pigeon liver extracts (supernatant 
solution from centrifugation at 105,000 x g), and 
have found several different fecdback control 
mechanisms. De novo synthesis of inosinic acid 
(IMP) from glycine-1-C*, formate, glutamine, 
aspartate, bicarbonate, ribose-5-phosphate (RSP) 
and ATP is inhibited by adenine, xanthine, IMP, 
5-amino-4-imidazolecarboxamide (AIC), AIC- 
riboside (AIC-R) and uridine. When R5P 
is replaced by 5-phosphoribosylpyrophosphate 
(PRPP), xanthine and IMP are no longer in- 
hibitory. When glycine-1-C!* and PRPP are re- 
placed by glycineamide ribotide-1-C'* (GAR), 
none of these substances is inhibitory with the 
possible exception of uridine. The inhibitory ef- 
fects of adenine, and to some extent of AIC re- 
sult, from utilization of PRPP in forming the 
corresponding 5-mononucleotide. It is noteworthy, 
however, that AIC-R is more inhibitory than 
AIC, and also that certain bases, such as hypo- 
xanthine and orotate, which utilize PRPP at slow 
rates, are not inhibitory in this system. Xanthine 
and IMP interfere with synthesis of PRPP from 
R5P, and AIC-R possibly interfere with GAR 
formation from PRPP and glycine. 

A number of purine compounds cause ap- 


parent stimulation of IMP synthesis in this sys. 
tem. They include guanine, xanthine (demon. 
strated only with GAR-C'* as substrate), xan- 
thosine monophosphate, 8-hydroxyadenine and 
possibly hypoxanthine, as well as a variety of 
synthetic purines including 2,6-diaminopurine 
(DAP) and 6-mercaptopurine. Xanthine and 
DAP were shown to inhibit the amination of 
IMP to form AMP, thus causing IMP accumula. 
tion. 

Thus two general types of regulatory feed- 
back mechanisms are described, one in which 
certain compounds act at very early stages to 
suppress wasteful de novo synthesis of inter. 
mediate purine precursors, another in which cer. 
tain purine compounds influence further utiliza 
tion of IMP. Processes reducing the concentr- 
tions of key regulatory substances might be in- 
strumental in permitting excessive biosynthesis 
of purine ribotides. 


Intra- and Extracellular Shifts of Water and Elec 
trolytes During the Acute Radiation Syndrome 


By M. D. Turner, Robert D. Sloan, James C. Grif- 
fin and Tom D. Norman. Departments of Sur- 
gery and Radiology, University of Mississippi 
Medical Center, Jackson. (Aided by a grant 
from the Public Health Service.) 


The intestinal or acute radiation syndrome 
was produced in dogs by specific x-irradiation of 
a large segment of the small bowel. Approx- 
mately 50 to 60% of the small bowel beginning 
6 inches from the ileocecal valve and extending 
proximally for about 60 inches was exposed. The 
intestinal segment was brought through a rec 
tangular opening in a 0.25 in. lead shield which 
completely covered the body of the animals. A 
small lead shield was placed over the opening 
in the bottom shield leaving only the intestinal 
segment exposed. A dose of 4000 r was delivered 
to the gut segment by a 110 KVP x-ray unit 
operating at 9 ma. No filter was used due to 
the particular geometry of the exposure. 

Five dogs have been studied thus far. Total 
body water and extracellular fluid (inulin) 
spaces were determined along with the concer 
tration of sodium, potassium, chloride and water 
in tissue, plasma and red cells before irradiation 
and on the 7th day after exposure. These meas 
urements enabled estimation of fluid and elec 
trolyte loss from the extracellular phase, water 
loss from the intracellular compartment and intr 
and extracellular water and electrolyte shifts 
curring after heavy irradiation of the bowel. 
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The mean total body water in the control 
animals was 60.2% of the body weight as com- 
pared to a mean of 47.1% after radiation. The 
intracellular fluid volume averaged 42.6% of body 
weight in the control studies, but only 29.2% after 
bowel irradiation. These values indicate a severe 
cellular dehydration. The inulin space, before 
and after exposure, was altered in proportion to 
body weight changes, with a mean of 17.7% of 
body weight before and 17.6% after irradiation. 
It has been found that the critical period occurs 
during the 5th through the 10th days correlating 
with the period of diarrhea. If the animal sur- 
vives this critical period it will usually live for 
several months. 


Potassium, Sodium and Water Content of the 
Myocardium, Skeletal Muscle, Smooth Muscle 
and Renal Cortex in Unselected Autopsies 


By W. D. Love, H. D. Wilde and G. E. Burch 


To survey tissue electrolyte content in pa- 
tients dying of heart disease and other causes, 
portions of the left ventricle, right ventricle, 
pyloric sphincter, psoas muscle and renal cortex 
were obtained from 82 random autopsies an the 
average of 6 hours after death, and their Na, 
K and H,O content determined. Five normal 
persons with acute traumatic deaths served as 
controls. Differences could be caused by either 
disease, therapeutic measures or agonal events. 
Changes in tissue electrolyte content between 2 
and 18 hours after death are probably small. 

The variations in myocardial K confirm pre- 
vious reports by others. In 7 patients dying with 
congestive heart failure the potassium content of 
the left ventricle averaged 15% less than the 
normal controls and those without heart disease. 
Potassium content was also lower in congestive 
heart failure than in other types of heart dis- 
ease, with the exception of acute myocardial in- 
farction where a similar reduction in K content 
was noted in the uninfarcted area. There was 
an increase in Na approximately equal to the 
decline in K. Four of the patients without sig- 
nificant heart disease had low left ventricular 
K content. 

The average Na concentration was elevated 
in each organ of patients with congestive heart 
failure. In the skeletal and smooth muscle this 
may have been caused by edema, but in the 
renal cortex the Na concentration for a given 
water content averaged 25% higher in patients 
with congestive heart failure than in patients 
with other diseases. 





Unusually high or low concentrations of 
Na or K in one or more organs from a patient 
did not indicate that similar levels were present 
in other tissues from the same autopsy, nor was 
there a consistent reciprocal relationship between 
Na and K content of any organ. 


The Prediction of Muscle Potassium from Serum 
and Red Cell Potassium and Serum Total CO, 
Content 


By E. A. Gehan, M. P. Cap, R. W. Winters and 
L. G. Welt. Department of Biostatistics, School 
of Public Health, and Departments of Medi- 
cine and Pediatrics, School of Medicine, Uni- 
versity of North Carolina, Chapel Hill. 


Fifty four female Sprague-Dawley rats were 
depleted of potassium and made alkalotic with 
a regimen of an electrolyte-free diet and daily 
gavage with a solution of sodium salts. The de- 
pleted animals and their controls were sacrificed 
in small groups over a period of 46 days. The 
range of muscle potassium was from 47.8 to 20.6 
mM/100 Gm. fat-free dry solids (FFDS). An 
attempt was made to relate muscle potassium (Y) 
with serum potassium (X,), red cell potassium 
expressed as mM/100 Gm. red cell solids (Xq), 
serum total CO, content (Xs), the Gm. of water 
/100 Gm. of red cell solids (X,), and the con- 
centration of potassium in red cell water (Xs), 
both individually and by using all variables in 
a multiple regression equation. 

No variable that was considered individually 
was a predictor of muscle potassium (Y) with 
reasonable precision, though there were statis- 
tically significant correlations between Y and 
each variable separately, except X;, the concen- 
tration of potassium in red cell water. A re- 
gression equation for predicting Y as a linear 
function of X,, X_ and Xg was derived as follows: 
Y = 17.04 + 3.20X, + 0.95X, — 0.45X3. The 
inclusion of X, in the equation did not improve 
the precision of a prediction of Y and so it was 
eliminated. Using the above equation, a value 
of muscle potassium (Y) may be predicted with- 
in + 5.8 mM/100 Gm. FFDS, approximately 
95% of the time. 


Diurnal Variations of Calcium and Phosphorus 
in Blood and Urine 


By Marcus Schaaf and Laurence H. Kyle. George- 
town University School of Medicine, Washing- 
ton, D. C. 


Increasing application of phosphate excre- 


tion tests in the diagnosis of parathyroid dis- 
orders, and demonstration that phosphorus in- 
take affects the results, prompted a study of 
diurnal variations in calcium and phosphorus un- 
der various conditions of feeding, fasting and 
ambulation. Eleven studies were conducted in 
7 normal subjects. After 3 days of constant cal- 
cium and phosphorus intake, a 48-hour study 
was begun, with the collection of urine every 4 
hours and drawing blood samples midway in 
each collection period. Calcium, phosphorus and 
creatinine were measured in urine and plasma, 
and endogenous creatinine clearance (C,,), phos- 
phate clearance (C,) and % tubular reabsorp- 
tion of phosphorus (%TRP) were calculated. 

Four ambulatory subjects fed every 4 hours 
showed a distinct diurnal variation in plasma 
and urinary phosphorus, with lowest values in 
the early morning and highest in the late after- 
noon, and with almost identical repetition of the 
pattern of values on the 2nd day of study. C, 
and C,, paralleled the plasma changes. Neither 
complete bed rest nor daytime feeding altered 
the diurnal rhythm. 

Both night feeding and complete fasting 
throughout the 48-hour study caused reversal of 
the usual diurnal pattern. Except in the night- 
feeding study, when changes ran in parallel, there 
was a striking inverse relationship of plasma cal- 
cium and phosphorus. Although the % TRP fell, 
tubular reabsorbed phosphorus in mg./min. was 
highest when C, was maximal. Plasma phos- 
phorus, C, and C,, varied in parallel fashion sug- 
gesting that neither parathyroid activity nor varia- 
tions in renal function alone was responsible for 
the rhythmic phosphate excretion. The magni- 
tude of diurnal variation in C,, C,, and % TRP 
in normal subjects indicates the importance of 
standardized conditions of study in utilizing phos- 
phorus excretion as a measure of parathyroid 
activity. 


Citric Acid Excretion Before and After Calcium 
Infusion in Normal and Osteoporotic Subjects 


By John J. Canary, Marcus Schaaf, Laurence H. 
Kyle, Walter R. Hess and John Lynch. De- 
partments of Medicine and Biochemistry, 
Georgetown University Medical Center, Wash- 
ington, D. C. 


The postulated direct relationship between 
urine calcium and citric acid was studied in 
groups of normal and osteoporotic subjects. Ex- 
cretion of calcium and citrate measured after 
5-7 days of a constant calcium intake (300-500 
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mg.) was compared with that on the day of an 
intravenous calcium infusion in both groups. 

In 6 normal subjects control levels of cal- 
cium excretion averaged 155 mg., and those of 
citrate 608 mg./day. There was no correlation 
between the calcium excretion which ranged from 
88 to 252 mg. and that of citrate which ranged 
from 324 to 791 mg./day. Whereas calcium ex- 
cretion increased substantially (455 mg./day) on 
the day of calcium infusion there was no rise in 
citrate (495 mg./day). 

In 8 patients with hypogonadal or idio 
pathic osteoporosis, control values for both cal- 
cium and citrate were lower, averaging 129 mg, 
and 359 mg./day respectively. On the day of 
calcium infusion, calcium excretion rose (414 
mg.), but citrate did not increase (339 mg.). 

The lack of significant elevation in 24-hour 
citrate excretion on the infusion day led to a 
search for acute changes in citrate excretion dur- 
ing the infusions which could be obscured in the 
24-hour measurements. Analyses of 1- or 2-hour 
collections were made prior to, during and after 
the calcium infusions in 7 normal and 6 osteo 
porotic subjects. In only one of 7 normals was 
an increase in citrate found, while in 3 osteo- 
porotic subjects minimal short-lived elevations in 
citrate excretion occurred. 

These results indicate no clear-cut relation- 
ship between urinary calcium and citric acid, 
even when hypercalciuria is induced by calcium 
infusion in normal or osteoporotic subjects. Varia- 
tions in urine citrate appear to result from altera- 
tion of citrate homeostasis rather than change in 
urine calcium. The lower rate of citrate excre 
tion in osteoporosis is best explained on the basis 
of the bone disease. 


Depot Fat Depletion Following Thermal Trauma 


By Seymour W. Milstein and Robert E. Coalson. 
United States Army Surgical Research Unit, 
Brooke Army Medical Center, Fort Sam Hous 
ton, Texas. 


The effects of moderate to lethal thermal 
injury on the degree of peripheral body fat de 
pletion in the rat were studied by the direct 
measurement of changes in the fatty acid cor 
tent of a characteristic depot. 

The epididymal fat bodies of the rat pro 
vide easily accessible depots of demonstrated 
bilateral symmetry and chemical constancy. By 
removing a testis and analyzing its associated 
epididymal fat body prior to burning, a base 
line was established. Subsequent change in the 
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content of the body on the contralateral side 
gave a quantitative reflection of the peripheral 
fat economy. The changes in epididymal fat 
body fatty acids and body weight were followed 
in rats subjected to nonlethal or lethal-scalding 
with boiling water. Pair-fed and ad libitum-fed 
control animals were exposed to identical sur- 
gical procedures and postoperative conditions. 

Loss of fat and body weight was consistently 
less in rats sustaining a nonlethal burn than in 
pair-fed controls, for about 1 week. Later phases 
of this postburn period indicate that the normal 
capacity to deposit fat is not restored in burned 
rats during the interval when pair-fed mates 
reach control levels. The same effect is seen in 
lethally burned rats. Body weight and depot 
fat losses are greater in pair-fed animals up to 
about one week. Thereafter, burned rats rapidly 
decline in weight despite a food consumption 
that permits pair-fed controls to regain and ex- 
ceed their preburn weight and fat stores. The 
inability of a burned animal to store fat may be 
related to an increased metabolic rate and a per- 
sistent demand for fat created by the initial ex- 
haustion of available carbohydrates and protein 
stores. 


The Relationship Between Dietary Fat and 
Cholesterol Metabolism 


By J. D. Wilson and M. D. Siperstein. Depart- 
ment of Internal Medicine, University of Texas 
Southwestern Medical School, Dallas. 


Despite considerable evidence indicating a 
relationship between cholesterol metabolism and 
dietary fat, the mechanisms by which ingestion 
of saturated fats elevates and unsaturated fats 
lowers blood cholesterol are unknown. Despite 
preferential esterification of cholesterol with un- 
saturated fatty acids, high saturated fat intake 
increases the proportion of cholesterol esterified 
with saturated fatty ‘acids. Singer has proposed 
that cholesterol esters high in saturated fatty 
acids cannot be properly metabolized, resulting 
in accumulation of body cholesterol. The follow- 
ing investigation was undertaken to determine: 
1) whether cholesterol metabolism in rats is af- 
fected by the proportion of dietary unsaturated 
or saturated fats; 2) whether impaired metabo- 
lism results from increased synthesis or impaired 
excretion or degradation. 

Rats were pair-fed isocaloric diets contain- 
ing no fat and varying amounts of lard and 
com oil. Cholesterol synthesis from acetate-1-C14 
by liver slices from rats fed moderate (up to 10%) 


quantities of lard and corn oil was normal. Large 
quantities of lard increased the concentration of 
liver cholesterol. This rise cannot be the con- 
sequence of accelerated synthesis, since both 
lard and corn oil in large amounts slightly de- 
pressed cholesterol formation. Cholesterol-C14 
and bile acid-C!* excretion in bile was normal, 
despite high intake of lard or corn oil. 

It is concluded that altered cholesterol me- 
tabolism following high saturated fat intake is 
not the result of either increased synthesis or 
decreased degredation or excretion. Since cho- 
lesterol esters of unsaturated fatty acids are ab- 
sorbed less well than cholesterol esters of satu- 
rated fatty acids, it is proposed that when the 
diet is high in saturated fats, cholesterol is ex- 
creted normally into the gut and rapidly reab- 
sorbed, whereas large amounts of unsaturated fat 
in the diet cause cholesterol to be excreted in a 
relatively nonreabsorbable form, tending to re- 
duce body cholesterol. 


Alteration of Cholesterol Synthesis with 
Nicotinic Acid 
By Joseph M. Merrill. Research Laboratory of 
Veterans Administration Hospital, Nashville. 


Previous work has established that large 
amounts of nicotinic acid will lower serum cho- 
lesterol in patients with hypercholesterolemia. In 
this report, the mechanism whereby nicotinic 
acid alters cholesterol metabolism is given. In 
vivo experiments consisted of feeding rats 0.8% 
nicotinic acid for 8 days, and then estimating the 
rate of synthesis of cholesterol in the liver by 
measuring the radioactivity of cholesterol-digi- 
tonide precipitate 4 hours following the intra- 
peritoneal injection of C,, acetate. These studies 
showed that the activity of the cholesterol-digi- 
tonide precipitate of the rat livers on the diet 
supplemented with nicotinic acid was 1.915 cts./ 
sec./mg./cm.? (S. E. + 0.112) whereas, the ac- 
tivity of the control group was 1.013 cts./sec./ 
mg./em.2 (S. E. + 0.041) (P 0.02). This 
amounts to an 89% increase in activity of the 
cholesterol-digitonide precipitate. 

In vitro studies were done on rat liver 
slices, incubated at 37 C. in Krebs-Ringer phos- 
phate buffer for 3 hours in a 100% oxygen 
atmosphere. The specific activity of cholesterol- 
digitonide precipitate following the addition of 
C,, acetate and nicotinic acid was measured. The 
average cts./sec./mg./cm.? of the cholesterol- 
digitonide precipitate isolated from the liver slices 
incubated with added nicotinic acid was 2.51 
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whereas the average of the control precipitates 
was 1.55 cts./sec./mg./cem.?. Nicotinic acid in 
the in vitro experiments increased the activity of 
the cholesterol-digitonide precipitate by 62%. 

In vivo and in vitro studies indicate that 
nicotinic acid increases the rate of cholesterol 
synthesis. This creates an interesting paradox 
since nicotinic acid lowers serum cholesterol in 
the human. 


Simultaneous Effects on Blood Sugar and Serum 
Cholesterol Levels of the Diethanolamine Salt 
of the Mono-(d)-Camphoric Acid Ester of 
Alpha, 4-Dimethylbenzyl Alcohol 


By Dan Christian Roehm. Nashville 


During a clinical evaluation of the above 
compound's oral hypocholesteremic properties, an 
unsuspected effect on blood sugar was revealed 
as well. After administering 750 mg. intraven- 
ously in 3 minutes, fasting blood sugar rose after 
30 minutes to 36.7 + 9.1 mg.% in 7 diabetics, 
then fell maximally relative to preinjection levels 
55.0 + 14.7 mg.% in the ensuing 5 to 10 hours. 
A previously untreated juvenile diabetic in keto- 
acidosis responded in a manner indistinguishable 
from that of the adults. Four healthy subjects 
exhibited higher elevations at 30 minutes (52.3 
+ 6.5 mg.%) and a return to control values with- 


out the relative hypoglycemia observed in all the 
diabetics. Several of the patients have been well 
regulated orally by this medication in place of 
insulin for over 6 months. One severe (brittle) 
diabetic requiring 65 units daily is now better 
controlled on 30 units plus this compound taken 
orally. 

Intravenously, the preparation exerts a de- 
pressant action on elevated serum cholesterol, 
which also occurs within several hours. In the 
diabetics, the maximal depression was 38.6 + 
13.5 mg.%. In one patient, a decline from 282 
to 221 mg.% occurred in 10 hours. In the 4 con- 
trol subjects, a transient rise occurred at 30 min- 
utes, followed by a return to preinjection levels, 

The probable site of action of this com- 
pound is considered to be in the liver. It is 
known to be a choleretic. Direct adrenal cortical 
participation appears unlikely (serial eosinophile 
counts). The transient hyperglycemia is not at- 
tributed to obvious epinephrine release. A glu- 
cagon-like effect is consistent with the data, but 
is unproven. Toxicity to liver parenchyma has 
not been revealed by function studies or the newer 
enzymatic tests. 

No atom of sulfur is present in this com- 
pound, yet its structural formula resembles “en 
silhouette” both 2254 RP (Laboutieres) and Tol- 
butamide. 


GASTROINTESTINAL SYSTEM 


An Experimental Study of the Role of an Intrinsic 
Sphincter Mechanism in the Prevention of 
Reflux Esophagitis 


By Phyllis R. Ingram, James C. Respess and Wil- 
liam H. Muller. Departments of Surgery and 
Internal Medicine, University of Virginia Medi- 
cal School. 


It is well known that reflux of gastric juice 
into the esophagus may produce esophagitis. Pre- 
vious studies have indicated that mechanical fac- 
tors such as the “pinchcock” action of the dia- 
phragm, the angle of entry of the esophagus into 
the stomach and the phrenoesophageal ligament 
are the normal mechanisms which prevent esop- 
hageal reflux. 

The present study is designed to demon- 
strate the operation of an intrinsic sphincter 
mechanism at the esophagogastric junction. 

Friesen and Miller have shown that in dogs 
the esophagogastric junction remains competent 


when deprived of its mechanical support. In 
their studies the junctional segment wés not sub- 
jected to the simultaneous loss of mechanical sup- 
port and the negative pressure of the chest. The 
junctional segment was also denervated when de- 
prived of mechanical support, thus rendering it 
achalasic. 

In the present study done in dogs the esop- 
hagus was transected 3 cm. above the diaphragm 
and the distal segment converted into a pouch 
which was inserted through the membranous por- 
tion of the diaphragm, maintaining its normal 
vagal innervation. Thus the pouch was deprived 
of its mechanical support, exposed to the negs- 
tive pressure of the chest while maintaining it 
normal innervation. The proximal cut end of 
the esophagus was anastomosed to the fundus of 
the stomach through the normal hiatal tunnel. 

Observations by endoscopy, re-exploration 
and autopsy correllated with gastric analyses and 
barium studies have shown that the epithelium 
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of the pouch remained intact and a severe esop- 
hagitis developed at the anastomotic site. 
These data offer convincing evidence to sup- 
rt the idea that there is an intrinsic sphincter 
mechanism at the esophagogastric junction. 


Effect of Hydrocortisone on Gastric Secretion 
in Man 

By Kelly M. West, Charles Key and Billy J. Mat- 

ter. Department of Medicine, University of 


Oklahoma School of Medicine, and the Vet- 
erans Administration Hospital. 


The mechanism by. which glucocorticoids 
produce peptic ulceration is unknown. An ap- 
parent increase in acid secretion has been found 
in certain circumstances after administration of 
glucocorticoids in man, but in other circumstances 
no increase has been demonstrated. Studies con- 
ceming the response of gastric nitrogen and 
hexose to the administration of glucocorticoids 
have not been reported. 

The gastric contents of 9 healthy male medi- 
cal students were collected from 8 to 11 a.m. on 
4 consecutive Sundays. Before 2 of these col- 
lections, each subject received 480 mg. of hydro- 
cortisone (120 mg. orally every 6 hours ending 
at 5 a.m. on the day of the test). A placebo was 
administered similarly on alternate weeks. The 
amount of nitrogen, hexose, pepsin and total free 
acid in each specimen was determined. 

The effect of hydrocortisone on each moiety 
was evaluated by determining the frequency with 
which values, after the drug, exceeded the mean 
of the 2 control values. In only 9 of the 18 in- 
stances was the volume of gastric content greater 
after hydrocortisone than the mean value after 
placebos. Nitrogen was higher in 10 instances, 
hexose in 13, pepsin in 11 and total free acid in 
ll of these 18 instances. Since on a chance basis 
half of these 18 values could be expected to ex- 
ceed the control valie, the results obtained sug- 
gest that hydrocortisone had no effect except on 
hexose, but this latter change was not statistically 
significant. 

The gastric secretion of 3 of these subjects 
was similarly studied on 4 other separate occa- 
sions. The control results were compared to re- 
sults after 80 mg. of oral hydrocortisone daily 
for 6 days, 7 days, 14 days and 1 week following 
14 days of treatment. No significant effect on any 
phase of gastric secretion was identified under 
these circumstances. 


Gastroduodenal Motor Response Following Intra- 
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gastric Administration of HCl to Normal Sub- 
jects and Patients with Duodenal Ulcers 


By E. Clinton Texter, Jr., Gaston Vantrappen, 
Martin Liemer and Hubbard W. Smith. Gastro- 
enterology Laboratory, V. A. Research Hos- 
pital, Northwestern University Medical Center, 
Chicago, Illinois and Greeley, Colorado. 


The nature of the gastroduodenal motor re- 
sponse following HC1 administration has not been 
adequately studied. 

A multiple catheter transducer system was 
employed to measure intraluminal pressures from 
49 fasting individuals; 10 were normal subjects, 
and 29 were patients with active duodenal ulcer 
(ACDU) and 10 were patients with inactive 
duodenal ulcer (ICDU). A total of 57 studies 
were done. 

Intraluminal pressures were measured from 
the cardia, body and antrum of the stomach and 
duodenal bulb during a control period (30 to 
70 minutes) and following intragastric adminis- 
tration of 200 ml. of 0.1 N HCl (pH 1) con- 
taining a small amount of BaSO,. Concurrent 
fluoroscopic, radiologic and cinefluorographic ob- 
servations were correlated with the intraluminal 
pressure wave activity. Gastric acidity was meas- 
ured initially, prior to instilling HCl, and 30 
minutes after HCl administration. Quantitative 
study of the pressure wave activity was made by 
the method of Hightower. 

The pressure waves were devisible according 
to duration into type A (<30 seconds) and type 
B (>30 seconds). The fasting motor activity of 
the ulcer patients did not differ from the normal, 
but significant differences in motor activity fol- 
lowed administration of HCl. The inhibitory re- _ 
sponse of antral motility was reduced for the 
ACDU group (5.6 + 8.86 min.) as com 
with the normals (14.00 + 10.97 min.). Type 
B activity was significantly increased during the 
evacuation period (body, A 12.9% — p<0.02, 
antrum, A 7.1% — p<0.05) and total duodenal 
activity (A 4.3% — p<0.05 in the ACDU group). 

Ulcer pain developed during 13 of 37 studies 
and significant increases in total activity were 
found during this period (cardia, A 71.3%; body, 
A 49.9% — p<0.02, antrum, A 23.9% — p< 
0.05 and duodenum, A 22.6% — p<0.05). No 
significant correlation between HCl concentration 
and the presence of ulcer pain was noted. 

The increased intraluminal pressure wave 
activity in ACDU during evacuation of HCl- 
BaSO, suggest a defect in the normal entero- 
gastric inhibitory reflex. A further significant in- 
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crease in activity occurred in the ACDU group 
with the onset of ulcer pain. 


The Absorption of I'*1 Labeled Lipids Following 
Intraduodenal Administration 


By Malcolm P. Tyor, Benno Janssen, Jr. and 
Julian M. Ruffin. Department of Medicine, 
Duke University School of Medicine, and 
Veterans Administration Hospital, Durham. 


When normal subjects receive an emulsion 
containing [1% labeled lipid orally, at least 95% 
of the dose is absorbed. These results indicate 
an adequate stimulus for release of digestive hor- 
mones. Data obtained in dogs suggest a slow but 
persistent release of such hormones following 
duodenal perfusion with corn oil. The purpose 
of the present study was to determine lipid ab- 
sorption in normal humans following direct intra- 
duodenal stimulus with an oil. 

An emulsion of peanut oil, containing I!*! 
triolein or I°*! oleic acid was injected into the 
proximal duodenum of 7 and 3 subjects, re- 
spectively, at a rate of 5 ml./min. Blood radio- 
activity was measured at 1-hour intervals for 5 
hours. Stool radioactivity was determined over 48 
hours. Blood and stool concentrations were com- 
pared with those obtained from normal subjects 
who received similar emulsions orally. Twenty 
subjects were given labeled triolein and 7, oleic 
acid. 

A significantly greater concentration of blood 
radioactivity was observed at 3, 4 and 5 hours in 
subjects given oral triolein, when compared with 
the intraduodenal group (p =< 0.01). Fecal 
radioactivity showed an inverse relationship; oral 
mean = 0.82% and intraduodenal mean = 27.52% 
of ingested dose. The blood radioactivity of each 
subject given oleic acid intraduodenally was 
similar to the mean of the oral oleic acid group 
at 2, 3 and 4 hours; however, 1-hour values were 
each significantly higher than the corresponding 
oral mean. Each oleic acid intubated subject had 
a fecal radioactivity of 5 to 6%, whereas the mean 
of the oral group was 0.36 + .405% of ingested 
dose. 

Malabsorption of intraduodenally fed I'% 
labeled triolein is evident. Suboptimal hormonal 
stimulus is suggested; however, incomplete mix- 
ing with secreted digestive juices is also suspect. 
The suggested early assimilation, yet slightly im- 
paired, oleic acid absorption is of interest. 


The Use of I'*1 Tagged Triolein and Oleic Acid 
in the Study of Disorders of Intestinal Diges- 
tion and Absorption 


aed 


By Charles A. Rosenberg, J. H. Kier and Norman 
D. Lee. Radioisotope Service, and the Gastro. 
enterology Section of the Medical Service, 
VAMTG Hospital, Memphis. 


The oral administration of I'*! tagged fat 
(triolein) and fatty acid (oleic), followed by 
periodic determinations of blood radioactivity, is 
the basis of a test used in the differential diag. 
nosis of disorders of intestinal digestion and ab- 
sorption. Characteristic values have been pre 
viously reported for normal and sick subjects, 
The present study was designed to determine 
the reproducibility of these tests in individual 
subjects. 

Studies were performed on 47 normal and 
27 sick patients in the fasting state. Blood drawn 
at 3, 4 and 5 hrs. after administration of the 
radioactive meal was assayed for radioactivity, 
and the % of the administered dose in the total 
blood volume was calculated. Reproducibility 
values were obtained in 17 repeat studies with 
triolein and 11 with oleic acid; these data were 
subjected to statistical analysis. 

The mean I?! blood levels for both tests in 
normal patients were remarkably similar, despite 
a wide range in constituent values. Pooled mean 
values (+ standard deviations) in the normal 
group were as follows: triolein 14.3 + 3.0 and 
oleic acid 14.7 + 4.4. The repeat triolein and 
oleic acid studies indicated this wide range to 
arise from variability within the normal group, 
rather than from intrinsic factors. These results 
suggested that triolein values might fall within 
normal limits, and yet be consistent with impaired 
gastrointestinal function; this was substantiated 
in some patients who had undergone previous 
gastrointestinal : 

Statistical analysis of reproducibility dat 
provided a value for the maximum difference 
between the two tests consistent with normality. 
Differences greater than this, even though both 
test values fell within normal group limits 
were consistent with abnormal gastrointestinal 
function. 


Clinical Trial of a New Agent for the Treatment 
of Colon Dysfunction 


By Jerome S. Levy and Joe H. Hardin. University 
of Arkansas, Little Rock. 


Benulose, a combination of a modified car- 
boxymethylcellulose, a wetting agent, glycerine 
and a spasmolytic agent, was given to 123 pe 
tients for treatment of colonic dysfunction. Ser 
eral dosage programs were used. Adequate ob 
servation was obtained in 83 patients. Colonic 
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dysfunction of the spastic and atonic types caused 
constipation in 79 patients. Diarrhea was present 
in 4, one with functional disturbance, the other 
3 with organic disease. 

Fifty-five had a good response characterized 
by regular normal bowel movements; 16 had a 
fair response; 12 failed to have significant re- 
sponse. There was a delay of several days, usually 
from 3 to 5, in most patients who had ultimate 
good results. Four patients objected to the taste; 
2 complained of nausea; one of nausea and vom- 
iting; and 4 of other less bothersome side effects. 
Twenty-six patients were above 60 years of age; 
17 having good results. Several found Benulose 
more effective than previously used psyllium seed 
products or other wetting agents used alone. 
Diarrhea was controlled in one case of post- 
irradiation proctitis, 2 cases of ileitis, and 1 case 
of ulcerative colitis. A combination with other 
bulk producers enhanced its value in 4 cases. A 
low residue diet was advised for all. Other ad- 
juncts used were combinations of antispasmotics 
and sedatives and on occasional tranquilizer. The 
authors conclude that Benulose is safe, with neg- 
ligible side effects, and generally effective in re- 
lieving constipation without the use of laxatives. 
It is interesting to note its effectiveness in the 
control of diarrhea. 


An Experimental and Clinical Study of the Effect 
of JB-340 (Cantil) on the Human Colon 


By Alvin J. Cummins. Gastrointestinal Laboratory, 
Department of Medicine, University of Ten- 
nessee College of Medicine, and John Gaston 
Hospital, Memphis. 


The effect of JB-340, a new anticholinergic 
drug, on the spontaneous motility of the human 
sigmoid colon was investigated in 27 subjects by 
the balloon-kymographic technic. Pressure 
changes in an inflated 5 cm.-long balloon (intro- 
duced proctoscopically) were recorded through 
a strain gauge on a Sanborn Polyviso recorder. 
After a control recording of 1 hour, the drug was 
given orally or parenterally and the recording 
continued for 2 more hours. With oral doses of 
20-35 mg. in 10 patients the activity of the colon 
increased an average of 13% in the Ist hour after 
administration and decreased 52% in the 2nd, as 
compared with the control period. Oral doses of 
50-90 mg. in 10 subjects produced a 17% de- 
crease in colonic activity in the 1st hour and 64% 
in the 2nd. With intramuscular or intravenous 
administration of 5-10 mg., colonic activity de- 
creased 139% and 124% respectively in the fol- 
lowing 2 hours. 


Thirty-three patients with functional dis- 
orders of the colon were treated clinically with 
the drug in doses from 10 mg. 3 times daily to 
50 mg. 6 times a day. JB-340 appeared to be of 
benefit in clinical management of these patients, 
especially with higher dosage regimes, and was 
definitely superior to a placebo in 10 cases so 
studied. Decrease in diarrhea seemed to be es- 
pecially noteworthy. In both the experimental 
and the clinical studies, effectiveness roughly 
paralleled production of mild to moderate side 
effects, chiefly xerostomia. 

Conclusions: (1) JB-340 has a definite anti- 
motility effect on the human sigmoid colon, (2) a 
single oral dose of approximately 50 mg. is sug- 
gested, (3) it appears to be of aid in clinical 
management of patients with functional colonic 
disorders, and (4) side effects parallel effec- 
tiveness. 


The Effect of Inflammation of the Pancreas on 
Excretory Pressure in the Human 


By Merlin K. DuVal, Jr. Department of Surgery, 
University of Oklahoma School of Medicine. 


The excretory pressure of the pancreatic 
ductal system has been recorded on many occa- 
sions in a considerable variety of experimental 
animals. Thus far, comparable studies in the hu- 
man, behind an intact and undisturbed sphincter 
of Oddi, have not been achieved. The recent in- 
troduction of the principle of distal decompres- 
sion of the pancreatic duct, in certain patients, 
has inadvertently presented the opportunity to 
study these pressures for the first time. 

Nine patients with chronic pancreatitis, prov- 
en microscopically, were studied 3 to 4 days 
after cannulation of the pancreatic duct in the © 
tail of the gland. Four patients with cutaneous 
pancreatic fistula, unassociated with primary dis- 
ease of the pancreas, served as controls. Studies 
consisted of an analysis of resting pressures in 
the pancreatic ductal system, and the tolerance 
of the ductal system to a regulated increase in 
pressure up to the point at which spontaneous 
decompression occurred via the normal route into 
the duodenum. 

The results observed indicate that resting 
pressures in the pancreatic ductal system were 
almost 3 times greater among the patients with 
chronic pancreatitis than the controls. Further- 
more, the pressures achieved before decompres- 
sion occurred into the duodenum were over twice 
as great in those with pancreatitis when com- 
pared with the controls. 

The findings suggest that the manifestations 
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of pancreatic insufficiency, as well as the attacks 
of pain characteristic of the disease, may be re- 
lated to the proximity of excretory pressure in 
the ductal system to pancreatic secretory pres- 
sure, as well as to disturbance of pancreatic func- 
tion at the cellular level. This further implies that 
efforts to diminish pancreatic duct pressure by 
nonoperative means will not only be unsuccessful, 
but may exaggerate the manifestations of pan- 
creatic insufficiency. 


A Preliminary Report in the Use of Relaxin in 
a Patient with Radiation Stricture of the Bile 
Duct Associated with Cholangitis 


By David W. Molander and Richard Sands. Pack 
Medical Foundation, New York City, and 
Warner-Chilcott, Morris Plains, New Jersey. 


Evidence is available that Releasin (relaxin) 
fundamentally alters the connective tissue in the 
presence of estrogen. In a patient with a radia- 
tion stricture of the common bile duct, and who 
had recurrent attacks of cholengitis, releasin ad- 
ministration seemed to be a useful clinical ad- 
junctive agent. Suggestive evidence of at least 
partial relief of biliary obstruction was obtained, 
as well as clinical improvement. 

In a limited number of animal experiments, 
further suggestive evidence has obtained that ad- 
ministration of releasin may have an effect on the 
connective tissue of the common bile duct. 


Reduction of Plasma Aminoacids by Carbohy- 
drate: Effect of Liver Injury 


By Milton E. Rubini and David Seligson. Depart- 
ment of Metabolism, Division of Medicine, 
Walter Reed Army Institute of Research, Wal- 
ter Reed Army Medical Center, Washington, 
D. C. 


Plasma aminoacids acutely fall when carbo- 
hydrate is fed. This phenomenon was investigated 
by infusing glucose into normal men and dogs, 
patients with diverse liver diseases and choline- 
deficient dogs with fatty liver. Glucose, 0.5 or 
2.0 Gm./Kg., was administered over 30 minutes, 
and plasma sampled serially for 120 minutes. 
The aminoacid response was assessed by observa- 
tion of alpha-amino nitrogen, phenylalamine, and 
tryptophane. 

In normal men and dogs, plasma aminoacids 
were considerably lowest after the peak blood 
sugar. The degree of reduction was not correlated 
with either the height or the rate of removal of 
plasma glucose. Once a maximum fall in amino- 


acids was effected, further increment in carbo- 
hydrate utilization produced by giving more 
glucose, or by exogenous insulin or exercise, pro- 
tracted, but did not exaggerate, the effect pro- 
duced by the initial glucose load. 

Severe liver injury grossly altered the amino- 
acid response. Plasma aminoacids rose rather than 
fell after glucose infusion in all the dogs with 
experimental fatty liver and in some patients with 
liver disease. In other patients aminoacids fel] 
less than normal. An abnormal response was 
usually associated with more severe hepatocellu- 
lar abnormalities, but individual variation was 
prominent, and quantitative correlation with any 
single liver function test was not evident in either 
the human or dog studies. All 4 patients with 
obstructive jaundice responded normally. 

These data indicate that intact hepatocellular 
function is necessary for the reduction of plasma 
aminoacids following carbohydrate infusion, and 
suggest that the liver is a major site of removal 
of aminoacids from plasma under these circum- 
stances. Increased hepatic utilization of glucose 
may induce a temporary shift of aminoacids from 
the plasma by making available an excess of 
tissue tricarboxylic acids serving as amino nitro- 
gen acceptors in transaminase reactions. 


Demonstration of Impaired Blood Flow Through 
the Liver Following Circulatory Stasis 


By M. D. Turner, William O. Barnett and James 
C. Griffin. Department of Surgery, University 
of Mississippi Medical Center, Jackson. (Aided 
by a grant from the Public Health Service.) 


A collimated scintillation scanner was posi- 
tioned over the exposed liver of dogs. Na was 
injected into the liver tissue under the scintillator. 
Recordings of the Na?‘ clearance rates were ob- 
tained from the liver tissue of the dogs. Twenty- 
three dogs were divided into 4 groups and each 
served as his own control. 

In group I the Na** clearance was deter- 
mined before occlusion of the hepatic artery and 
portal vein for 10 minutes. The clamps were 
removed and the procedure repeated. There was 
little change in clearance. 

In group II the same experiment was pet- 
formed but the vessels were clamped for 15 
minutes. Again there was little change in 
clearance. 

In group III the vessels were occluded for 
30 minutes. Clearance rates ranged 5 to 9 times 
slower than before occlusion. 

In group IV the clearance rates following 
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removal of the clamps after 1 hour were 7 to 20 
times slower than normal. 

In another series of dogs, clearance curves 
were obtained from the hind limb muscle before 
and after occlusion of the aorta below the kidneys 
for 1 hour. The mean clearance rate from normal 
muscle was 9.7 minutes as compared to 1.2 for 
normal liver. Clearance rates of muscle after 
aortic occlusion for 1 hour were much slower, 
requiring 30.3 minutes. Clearance rates were 
diminished by 3 times in muscle and by 7 to 20 
times in the liver after similar 1-hour periods of 
arrested circulation. 

It appears that after occlusion of the blood 
flow to the liver for short periods to 15 minutes, 
there is little impairment of circulation to tissues. 
However, after occlusion for 1 hour marked im- 
pairment occurs. These data indicate that when 
imeversible organ damage occurs after prolonged 
circulatory arrest it probably results from the 
inability of the restored circulation to adequately 
perfuse the tissue. 


Effect of Hepatic Artery Ligation in Dogs on 
Glutamic Oxalacetic Transaminase and Lactic 
Dehydrogenase Activities in Serum and Liver 


By Arthur Ruskin, Marcel Patterson, John Sin- 
clair, Belle Ruskin and Harry Pollard. Depart- 
ments of Internal Medicine and Anatomy, and 
the Tissue Metabolism Research Laboratory, 
University of Texas Medical Branch, Galveston. 


As part of the study of liver dysfunction 
arising from ischemia, venous congestion and 
biliary stasis, the hepatic arteries were ligated in 
9 dogs (ea. 10 Kg., light Nembutal anesthesia). 
Histological hepatocellular necrotic changes were 
correlated with serum and liver enzyme activities 
and with serum thymol turbidity determinations. 

Serum enzyme activities gradually increased 
in 1 and 4 hours, and were generally maximal at 
8, 12 or 24 hours, i-e., at death. In 5 dogs with 
marked hepatic necrosis, transaminase activity 
(GOT) rose from 17-48 (av. 29) units/ml. serum 
to maxima of 458-2000 (av. 1477) units; lactic 
dehydrogenase activity (LD) simultaneously rose 
from 120-800 (av. 520) units/ml. serum to 
maxima of 780-7300 (av. 3382) units; the liver 
levels of GOT fell invariably from 113,000- 
170,000 units/mg. wet tissue to 32,000-130,000 
units; the liver levels of LD decreased consistently 
from 150,000-340,000 to 100,000 to 215,000 
wits. Serum thymol turbidities in dogs sustaining 
severe hepatic necrosis rose not more than 50 and 

generally less than 20%. 


Corresponding to the variable arterial col- 
laterals to the dog liver, 4 dogs sustaining only 
slight or no hepatic necrosis histologically and 2 
sham-operated dogs were found to show similar 
values. The serum GOT rose to maxima of 90- 
188, the serum LD stayed normal (300-780 
units) and the liver tissue enzyme levels were 
essentially unchanged. Serum thymol turbidities 
stayed constant. 

Contrary to some previous reports, therefore, 
adequate hepatic arterial ischemia, fatal generally 
in 8-24 hours, is acompanied by marked rises in 
serum GOT and LD, and insignificant elevations 
in serum thymol turbidity. 


A Hypothesis About the Mechanism of the Ele- 
vation of Serum Glutamic Oxalacetic Transa- 
minase in Liver Disease 


By David W. Molander. New York City 


Elevation of serum transaminase (SGO-T) 
has been noted in the absence of necrosis of the 
nepatic cell by routine staining methods both in 
rats and humans. Likewise, no myocardial necro- 
sis has been found evident to account for this rise 
in enzyme activity. 

Evidence is presented both in animal experi- 
ments and clinical conditions where anoxia of 
variable degrees alters the enzyme titre. It is 
suggested that a spectrum prevails whereby mild 
anoxia on one end increases the enzyme titre 
slightly and whereby necrosis of the hepatic cell 
after anoxia of greater severity or longer duration 
elevates the enzyme titre to strikingly high levels. 
The possibility remains that anoxia of the semi- 
permeable membrane surrounding the individual 
hepatic cell or bile canuliculi with alteration of | 
its porousness may be the mechanism for altered 
transaminase enzyme activity in some hepatic 
diseases. 


Radioactive Colloidal Chromic Phosphate Disap- 
pearance in Cirrhosis of the Liver 


By C. M. Smythe. Medical College of South 
Carolina, Charleston. (Aided by a grant from 
the Public Health Service.) 


Disappearance rates of radioactive colloids 
from the peripheral blood have been found by 
others to be a measure of hepatic blood flow, 
(HBF) or of a parameter closely associated with 
it in normal young men, using colloidal chromic 
phosphate (phorphorus labeled), and in cirrhosis, 
using colloidal gold. The relative simplicity of 
these methods allows them to be applied in a 
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number of clinical states in which data on hepatic 
hemodynamics are not available. 

As controls, radioactive colloidal chromic 
phosphate disappearance rates (RCCP) were de- 
termined in a group of 13 convalescent hospital 
patients without demonstrable hepatic or cir- 
culatory disease. Mean half time of RCCP dis- 
appearance was 1.7 min. (S.D. + 0.4 min.). 
Mean HBF calculated from this figure was 2000 
ml./min. This figure is higher than that obtained 
with the BSP method. Since the BSP method 
theoretically tends to overestimate flow, and 
theoretically the RCCP method tends to under- 
estimate it, the difference is not a negligible one. 

In a group of 12 cirrhotics (8 alcoholic) 
mean RCCP half-time was 2.15 min. (S.D. + 
0.7 min.). This figure is not significantly different 
from the control. There was also no significant 
difference in calculated HBF. This has not been 
the experience with the BSP or colloidal gold 
methods. 

In 6 patients with congestive heart failure, 
mean RCCP half-time was 2.6 min. HBF cal- 
culated from this figure averaged 1700 ml./min. 
A decrease of HBF has been found in congestive 
failure with the BSP method. In another group 
of 9 patients with jaundice of varying etiologies 
no significant differences from either the normal 
or cirrhotic group emerged. 

The counting method employed has an error 
of + 3.6%. 

The RCCP disappearance curves are rela- 
tively constant in a group of clinical states in 
which hepatic blood flow is thought to be de- 
creased. It will pick up changes in flow caused 
by such gross stimuli as major hemorrhage. Since 
in the final analysis the method depends upon 
reticuloendothelial function, the relative con- 
stancy of these figures may be postulated to be 
due to constancy of phagocytosis by the reticulo- 
endothelial system in the clinical situations 
studied. The disappearance rates were of no value 
in the differential diagnosis of jaundice. 


The Urinary Excretion of Estrogens in 
Infective Hepatitis 


By Elsie H. Aitken and John R. K. Preedy 


The urinary excretion of estrone, estradiol- 
17B and estriol has been determined in 6 males 
and one menopausal female with infective hepa- 
titis, both at the height of the disease and dur- 
ing convalescence. A new chemical method was 
employed, which effectively separates the 3 estro- 
gens, not only from one another, but also from 


the large amounts of interfering material present 
in urine extracts. 

At the height of the disease, urinary excre- 
tion of estrone rose to 18-94 yg./day. The range 
in a group of 12 normal subjects of comparable 
age and sex was 2.0-6.5 wg. per day. In 6 cases 
the urinary excretion of estradiol-17B and estriol 
was within the normal range, that is, < 1.5 pg. 
per day and 2.0-7.8 yg. per day respectively, 
In one male case, the excretion of estradiol-17B 
rose to 5.8 ug./day. 

When convalescence was established, the 
urinary excretion of estrone returned to normal 
in all cases. In 6 cases, estradiol-17B and estriol 
excretion remained within the normal range. The 
high excretion of estradiol-17B found in one case 
returned to normal. 

The presence of high urinary levels of es. 
trone, as observed in this series, could satisfac. 
torily account for the increased total estrogenic 
activity of the urine found on bioassay by Gilder 
and Hoagland in a similar series of acute in- 
fective hepatitis cases. 

Our observations suggest the possibility that, 
in infective hepatitis, an hepatic mechanism for 
the conversion of estrone to estriol may be im- 
paired. 


Clinical Studies with Penicillamine in 
Hepatolenticular Degeneration 


By Marvin J. Seven, Bernard Kliman, Ralph E. 
Peterson and John H. Moyer. 


Penicillamine is a breakdown product of 
penicillin which shows strong copper-binding 
properties. Preliminary studies in our laboratory 
and by Walshe have shown that oral administre- 
tion to patients with hepatolenticular degener- 
tion (HLD) produces a marked enhancement 
of urinary copper excretion. Further studies have 
been carried out in 2 brothers with this disease 
and in one man with hemochromatosis. 

Intramuscular administration of short- and 
long-acting penicillin preparations in large doses 
in both patients with HLD produced little o 
no increase in urinary copper output. Oral peni- 
cillin preparations also had little effect. Onl 
penicillamine produced a marked increase in uti- 
nary copper, to as much as 6 mg./24 hrs., follow- 
ing a 3 Gm. dose in one patient and 12 mg./% 
hrs. following a 4 Gm. dose in the other. There 
was no increase in uri iron excretion. 
penicillamine in the patient with hemochrom 
tosis caused a slight increase in urinary iron out 
put, as much as following intramuscular penicillin. 


&Bs>EEBEF EB BERPEE 


= 
p 


8 
o. 


¢ FESEE FSS FREE ES 


PRE? % 


a = 


ms 


2. 


ZB BEPas ese 


o 
g 


2% 


6 


Se 


le 


Be & 


© 





SOUTHERN SECTION 149 


Both patients with HLD were treated with 
oral penicillamine for periods of 7 months. The 
optimal dosage schedule appeared to be 2 Gm. 
in 4 divided doses every other day; i.e., 0.5 Gm. 
QID every other day. Larger doses produced 
symptoms of anorexia, nausea, gaseous eructa- 
tions, and drowsiness. No major signs of toxicity 


were noted with doses up to 5 Gm. daily. One 
patient showed continued progression of his dis- 
ease during therapy. The other showed a dra- 
matic clinical improvement, progressing from a 
bed-ridden state to complete ability to care for 
himself and carry on gainful employment as a 
grocery clerk. 





INFECTIOUS DISEASE 


Prevalence of Enteric Infections in 
Hospital Personnel 


By Hyman B. Stillerman and James F. Olley. De- 
partment of Preventive Medicine, Emory Uni- 
versity School of Medicine, Atlanta. 


The personnel of a large general metropoli- 

tan hospital were investigated to determine the 

ence of Salmonella and Shigella infections. 

Six hundred twenty-five stool cultures were 

studied. Eight cultures were positive for enteric 

pathogens. The organisms were as follows: 3 

§. blockley, 1 S. berta, 1 S. typhosa, 1 S. bredeny 
and 1 S. newport. 

Enteric pathogens were isolated from 2 
clinically ill cases and from 6 carriers. The per- 
sonnel involved included 3 nurses (2 of them 
students), 1 employee in the dietetic department, 
1 food handler and 3 maids assigned to various 
hospital wards. The food handler was found to 
be a typhoid carrier. 

The selection of antibiotic therapy was made 
on the basis of sensitivity tests, and 5 cases re- 
sponded by repeated negative stool cultures. Two 
cases, which were treated unsuccessfully with 
antibiotics, finally developed successive negative 
stool cultures sponstaneously. The typhoid car- 
tier was treated unsuccessfully with chloram- 
phenicol. Cholecystectomy corrected the carrier 
state. 


During this investigation 6 acute Salmonella 
infections were found among the patients. The 
following pathogens were isolated: 2 S. typhi- 
murium, 2 S. infantis, 1 S. enteritidis, and 1 S. 


The threat of cross-infection between hos- 
pital personnel and patients was considered since 
imilar organisms, i.e. S. blockley, were found in 
both groups. The geographical distribution and 
me factor involved in the 2 groups seemed to 
diminate this possibility. 


‘Sore Throat” in Students at the University of 
Texas Medical Branch 


By Marcel Patterson, Robert Bussell, John Vaug- 
han, James Shepherd and Merle Hausladen. 
Student Health Service, and Department of 
Preventive Medicine, University of Texas Med- 
ical Branch, Galveston. (Aided by a grant 
from the James W. McLaughlin Fellowship 
Fund for the Investigation of Infection and 
Immunity. ) 


The purpose of this investigation was to 
study the relationship of the clinical picture of 
“sore throat” to the bacterial, viral and serological 
findings. 

Thirty-eight students with a primary com- 
plaint of “sore throat” were studied by history, 
physical examination, CBC and throat culture. 
A throat washing was inoculated into a Hela 
cell tissue culture. Acute and convalescent se- 
rums were studied for antistreptolysin (ASO), 
adenovirus and influenza type A/PR8/34 and 
B/Lee/40 titers. 

Sixteen (42.2%) had a beta hemolytic strep- 
tococcus isolated, while 9 (23.7%) had either a 
pneumococcus or a coagulase-positive staphylo- 
coccus. No pathogenic agent was found in 10 
(26.3%). One (2.6%) had an adenovirus, another 
influenza A, and a third influenza A and positive 
streptococcal culture. There were no striking 
symptoms or physical findings that would dis- 
tinguish one group from another, although nasal 
symptoms were a more frequent manifestation 
of the streptococcal group than was anticipated 
and respiratory symptoms were more prominent 
in the idiopathic group. The blood count was 
not helpful. Only 5 students with positive strep- 
tococcal cultures (29%) had a significant rise in 
ASO titers and of these only 2 were febrile. A 
significant ASO titer rise was noted in one in- 
stance in the other groups. 

Streptococcal infections were often mild and 
impossible to differentiate on a clinical basis. The 
number of students (71%) with acute ASO titers 
(more than 100 U.) indicates frequent prior 
contact with this organism and suggests that strep- 








tococcal infections occur often in this area, but 
are of such a mild nature that they may go un- 
recognized. Adenovirus and influenza were rela- 
tively infrequent causes of “sore throat.” The 
significance of the pneumococcus and the coagu- 
lase-positive staphylococcus in acute pharyngitis 
is unanswered and requires further study. There 
remains a large group in which the etiology is 
not known. 


Acute and Chronic Staphylococcal Infections 
in Mice 
By James A. Curtin, Robert W. Trever and Ivan 
L. Bennett, Jr. Biological Division, Department 
of Medicine, Johns Hopkins University School 
of Medicine, Baltimore. 


Staphylococcal infections were established in 
mice by intraperitoneal, intracerebral or intra- 
venous routes. The characteristics of these in- 
fections were determined. The effects of prior 
sublethal infections altering resistance of the host 
and antibiotic treatment were evaluated. 

Intravenous administration of virulent staph- 
ylococci produced a chronic progressive infection. 
The Giorgio strain caused renal abscesses, whereas 
the Hall strain consistently established paraspinal 
abscesses and paraplegia. 

After intracerebral or intraperitoneal inocu- 
lation, the animals either recovered without ob- 
vious residual infection or else died within 48 
hours. The fulminating course suggested that a 
toxin was the cause of death, but the injection 
of culture filtrates, heat-killed bacteria and phage- 
lysed organisms has not been lethal for mice. 

Antibiotics administered intraperitoneally 
protected the animals from subsequent intra- 
peritoneal challenge. Intramuscular or intraven- 
ous administration of antibiotics were without 
effect. Novobiocin afforded the highest degree 
of protection, but penicillin, erythromycin, van- 
comycin, neomycin or chloramphenicol were also 
effective. Combinations of antibiotics revealed 
neither an additive nor inhibitive effect, indicating 
that protection was dependent upon the dosage 
of the more efficacious agent. A delay in therapy 
of 3 hours after initiating infection resulted in 
little or no protection. 

The protective effect of antibiotics in mice 
challenged with staphylococci may be useful in 
certain situations as a rapid in vivo antibiotic 
sensitivity test. A direct correlation between this 
test and in vitro sensitivity studies was noted with 
some of the antibiotics used, but not with others. 

Prior sublethal infections increased the re- 
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sistance of mice within 24 hours to subsequent 
challenge. Hydrocortisone given with or without 
antibiotic coverage did not influence the course 
of the acute disease. 

Acute and chronic infections produced in 
mice by staphylococci have been studied. The 
acute process may be influenced by alteration of 
host-resistance by sublethal challenge or by anti- 
biotic therapy. 


The Effect of a New Antibiotic Upon a Hospital 
Staphylococcal Population 


By Thomas F. Sellers, Jr. Medical Service, Grady 
Memorial Hospital, Atlanta, and Department 
of Medicine, Emory University School of Med- 
icine. 

In order to study the epidemiology of anti- 
biotic-resistant and susceptible staphylococcal in- 
fections and the mechanisms whereby resistance 
emerges, an oleandomycin-penicillin combination 
was widely administered on a 30-bed, general 
surgical ward. Previous antibiotic usage on this 
ward included large amounts of penicillin, but 
never oleandomycin. Coagulase, phage typing 
and antibiotic susceptibility tests were made on 
staphylococcal strains isolated each week from 
the nose and skin of patients before, during and 
after extensive use of the drug. The pretreat- 
ment period was characterized by a high inci- 
dence of coagulase-positive strains (over 90% 
one week) and by a low incidence of oleando- 
mycin and penicillin resistance, generally below 
10%. 

Administration of oleandomycin-penicillin to 
all patients on the ward decreased the number 
of staphylococcal strains isolated to around 404, 
which persisted after the drug was stopped. Re 
sistance to oleandomycin appeared during the 
lst week of administration in over 40% of strains 
and remained high during the entire treatment 
period, following which it returned to pretreat- 
ment levels. A negative coagulase test was more 
common among oleandomycin-resistant strains a- 
though coagulase-positive strains also seemed to 
participate in this phenomenon. Penicillin resist 
ance remained at a low level during the entire 
study. 

The impact of oleandomycin plus penicillin 
upon the large number of staphylococcal strains 
harbored by patients seemed to alter the type 
of staphylococcus present and encouraged the de 
velopment of resistance to oleandomycin, but not 
to penicillin. The striking contrasts in antibiotic 
resistance observed during and after oleandomy- 
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cin-penicillin usage suggests that the emergence 
of oleandomycin-resistant staphylococci involves 
a mechanism which differs markedly from that 
producing penicillin resistance. The length of 
hospital stay recorded for most of the patients 
may have been an important factor. 


A Study of Various Aspects of Experimental 
Staphylococcal Infection of Mice Using the 
Tissue Homogenization Technic 


By Thomas F. Sellers Jr. Medical Service, Grady 
Memorial Hospital, Atlanta, and Department 
of Medicine, Emory University School of Medi- 
cine. 


Recently the tissue homogenization technic 
of Fenner, Martin and Pierce has been employed 
by several investigators in the study of experi- 
mental intravenous staphylococcal infections of 
the mouse. Various aspects of this type of in- 
fection have been examined pursuant to the study 
of the pressing problems of staphylococcal infec- 
tion in man. The experiments to be described 
represent a comparison of inoculum size, strain 
of staphylococcus and the effect of delayed in- 
fection versus reinfection with the staphylococcus. 

Following intravenous inoculation via tail 
vein, groups of surviving animals are sacrificed 
at appropriate intervals, and the lungs, spleen 
and kidneys are removed for homogenization and 
microbial enumeration. Well standardized popu- 
lation curves for each organ have been observed 
with certain staphylococcal strains, using inocula 
of 10-108 organisms. Striking multiplication oc- 
curs in the kidneys with gross abscesses and very 
high bacterial counts, while declining popula- 
tions are observed in lungs and spleen. 

When the inoculum consists of 10° organ- 
isms or less, population curves reveal no evidence 
of sustained infection in any organ. Inocula of 
10°-10'° organisms cause death in all animals 
very predictably at 6-8 hours after infection. This 
lethal outcome is preceded by bacterial multipli- 
cation, but the effect of staphylococcal toxins may 
also be significant. 

When staphylococcal strains isolated from 
several human infections were compared, sig- 
nificant differences in population curves were 
not observed although mortality rates contrasted 
sharply. 

Following recovery from a staphylococcal 
infection of low mortality, mice were reinfected 
with the homologous staphylococcal strain. Other 
animals of the same age were simultaneously in- 
fected for the first time. This infection achieved 


higher bacterial populations and much greater 
mortality in the control animals than in the rein- 
fected animals. This suggests that a degree of 
protection was conveyed by the initial staphylo- 
coccal infection. An effect of aging is also sug- 
gested. 


Hyperimmunization of Man, a Clinical and 
Laboratory Study 


By Richard N. Peeler, Leighton E. Cluff and 
Robert W. Trever 


The effect of hyperimmunization of the hu- 
man subject has been studied in a group of 99 
men employed in laboratories handling many 
pathogenic bacterial, viral and reckettsial agents. 
The men studied had been immunized prophylac- 
tically over a period of 7 to 13 years with a 
variety of antigens, receiving a total of 35 to 
75 ml. of material. 

Clinical evaluation of the immunized men 
revealed no unusual incidence of illness among 
the group. 

Laboratory examinations of the subjects in- 
cluded urinalysis, hemogram, chest x-ray, elec- 
trocardiogram, studies of hepatic and renal fune- 
tion, and serum electrophoretic analysis. 

Three abnormalities were found in high in- 
cidence among these hyperimmunized persons: 
1) lymphocytosis, 2) abnormal liver function 
tests (thymol turbidity, cephalin flocculation, al- 
kaline phosphatase, bilirubin, bromsulphthalein 
retention and serum protein determinations), and 
3) a peculiar aberration of electrophoretic pat- 
tern characterized by poor separation of the beta- 
and alpha-2-globulin fractions. 

Similar abnormalities of electrophoretic pat- . 
tern have been described in cases of amyloidosis, 
drug-hypersensitivity, and a series of hyperim- 
munized human beings reported by Kuhns. 

These abnormalities, plus the large body of 
evidence on the production of amyloidosis in 
laboratory animals by repeated injection of foreign 
materials, suggest that hyperimmunization of man 
might result in the development of amyloidosis. 


Immunogenicity and Antigenicity of Influenza 
Viruses Propagated in Monkey Kidney Cultures 


By W. J. Mogabgab and W. Pelon. Department 
of Medicine, Tulane University School of Med- 
icine. 

Influenza A and B viruses propagated either 
in monkey kidney cultures or in the chick em- 
bryo elicited antibody responses of equivalent 
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magnitude in laboratory animals. Differences en- 
countered between the virus lines appeared to 
be dependent upon recipient species as well as 
the system utilized for growth of the virus. More- 
over, specificity of antibody response was directed 
toward the line of virus against which the anti- 
serum had been prepared. Practical implications 
of these results were also suggested by com- 
parisons of antibody levels following the infec- 
tion and vaccination (egg virus) in man with 
Asian strain. Titers of hemagglutination-inhibi- 
tion antibody following infection were greater 
when determined with the monkey kidney line, 
but postvaccination sera demonstrated more in- 
hibition to the egg line. Possibly, such degrees 
of specificity of antibody would be reflected in 
protective capacities for natural infection in man, 
especially with an antigenic newcomer such as 
the Asian strain. Although older (1953-1954) 
strains did not demonstrate the same results with 


human sera, this was probably due to previous 
related antigenic experiences. Thus, an alterna- 
tive and possibly improved system for prepara- 
tion of influenza vaccines is provided that would 
have advantages for combination with other 
monkey kidney culture prepared respiratory virus 
vaccines. Stability of the virus, metabolic re 
quirements for growth and other biologic char. 
acteristics have been defined in order to support 
this thesis. 

In addition to the above postulated advan- 
tages of influenza grown in monkey kidney was 
the usefulness of this line of virus in studies on 
Asian influenza. Greater accuracy in diagnosis as 
confirmed by complement-fixation was obtained, 
and problems of combination with specific anti- 
body were not encountered. Moreover, titers of 
neutralizing antibody have been found to be cor- 
related with other measurements of antibody only 
when performed in monkey kidney culture. 


KIDNEY 


Histochemical Changes in Kidneys and Adrenals 
in Rats with Experimental Renal Hypertension 


By A. Pasqualino and Geoffry H. Bourne. Uni- 
versity of Palermo, Sicily, and Department of 
Anatomy, Emory University, Georgia. 


Moderate continuous compression of the 
right renal artery in rats, using the method de- 
scribed by Wilson, results in a raised blood pres- 
sure and degenerative processes in the contra- 
lateral kidney. Histochemical studies were made 
of the kidneys and adrenals of rats within 2 
hours, 2 days, 3 days, 18 days and various longer 
periods ranging from 24% to 6 months follow- 
ing operation. All these animals were hyper- 
tensive. The following histochemical technics 
were used on the adrenals and kidneys: succinic 
dehydrogenase, alkaline and acid phosphatase, 
5-nucleotidase, simple esterase, periodic acid 
Schiff, Sudan black (lipids), cholesterol (Schultz 
method). 

A decrease in the succinic dehydrogenase 
activity, indicating decreased aerobic metabolism, 
was found in the clipped kidney within 2 days 
of operation, but by 18 days this reaction had 
returned to normal. In chronically clipped hyper- 
tensive animals a patchy decreased reaction was 
found in the contralateral kidney. The reaction 
of all phosphatases in acute clipped animals were 
decreased in the clipped kidney, but by 18 days 


nearly all reaction had returned to normal. In 
the chronic hypertensive animals, however, the 
phosphatases had again decreased, this time in 
the contralateral kidneys. Simple esterase results 
were difficult to assess. Within 2 hours of clip- 
ping, lipid accumulated in the glomeruli of both 
kidneys and other later stage acute animals 
showed patchy accumulation of lipid in the tubule 
cells. This condition was accentuated in chronic 
animals. Cholesterol could not be demonstrated 
in acute animals but all chronic animals showed 
deposition of cholesterol in the glomeruli. Little 
significant result was obtained with the PAS 
reaction. 

Clipping caused a hypertrophy of the zon 
glomerulosa, and in both acute and chronic ani- 
mals 5-nucleotidase was increased in this zone. 
Differences in distribution were also demonstrated 
with acid and alkaline phosphatase reaction. 


Serum Magnesium in Renal Diseases 


By James F. Hammarsten and William O. Smith. 
Medical Service, Veterans Administration Hos 
pital, and Department of Medicine, University 
of Oklahoma, Oklahoma City. 

The mechanism of central nervous system 
depression in uremia remains a mystery. Similar 
symptoms have been observed in patients with 
preazotemic renal disease after administration of 
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magnesium sulfate. Previous studies of serum 
magnesium in renal diseases have yielded con- 
flicting results. This study was undertaken to 
clarify the relationship of serum magnesium to 
the various phases of renal diseases and to other 
electrolytes. 

Four groups were studied—40 normals, 11 
patients with renal disease without azotemia, 12 
patients with azotemia without central nervous 
system depression and 9 uremic patients with 
central nervous system depression. 

The serum magnesium in the normals was 
148 + 0.17 mEq./L. The serum magnesium in 
the patients without azotemia was 1.33 + 0.36 
mEq./L. (P < .05). Three of these patients 
had extremely low values (0.85-1.00 mEq./L.) 
and one of them developed symptoms of mag- 
nesium deficiency. The azotemic patients with- 
out CNS depression had a serum magnesium 
level of 1.68 + 0.35 mEq./L. (P < .02). The 
patients with CNS depression had a serum mag- 
nesium of 2.49 + 0.62 mEq./L. (P < .001). 
Calculation of ionized magnesium using a nomo- 
gram showed similar results. 

A positive correlation (r = +.69; P < 0.1) 
between serum magnesium and NPN was noted. 
Only 2 patients with a greatly elevated NPN had 
a normal serum magnesium, neither of whom 
showed CNS depression. Only 1 patient with 
a normal NPN had a serum magnesium greater 
than 2 S.D. above the normal mean. On the 
other hand, no patient with azotemia had an 
abnormally low serum magnesium. There was 
a significant negative correlation between mag- 
nesium and calcium (r = —.48; P < .05) anda 
significant positive correlation between magne- 
sium and potassium (r = +.67; P < .01). Four 
patients with high serum magnesiums developed 
electrocardiographic signs of depression of the 
cardiac conduction system. Hypermagnesemia 
was the only electrolyte alteration in one of these 
patients. 

Hypermagnesemia may contribute to the 
somnolence and eventual coma in uremia. Mag- 
nesium administration is contraindicated in azo- 
temia. 


The Influence of Sedative Agents on Renal 
Hemodynamics and Electrolyte Excretion 


By L. L. Hill, C. W. Daeschner and J. H. Moyer. 
Departments of Pediatrics and Pharmacology, 


Baylor University College of Medicine, Hous- 
ton. 


It is usually desirable to use sedative agents 





in the preparation of children for renal hemo- 
dynamic studies. However, no data are avail- 
able to indicate the extent to which they influ- 
ence renal function in children. Studies in dogs, 
using various soporific agents, have revealed defi- 
nite though varying effects on renal hemodyna- 
mics. 

The present studies were undertaken to de- 
termine the influence of 3 sedatives (meperidine, 
chloral hydrate and phenobarbital) on glomerular 
filtration rate, renal blood flow, renal vascular re- 
sistance, water excretion and the clearance of 
sodium and potassium. In addition the influence 
of chloral hydrate and phenobarbital on tubular 
excretory capacity for para-aminohippurate was 
measured. 

Glomerular filtration rate was measured by 
the clearance of insulin, and renal plasma flow by 
the low level clearance of para-aminohippurate. 
Each patient served as his own control, follow- 
ing which the drug to be studied was given, and 
clearances were repeated after adequate sedation 
was achieved. 

None of the sedative agents studied had 
any significant influence on the pulse rate or 
upon the mean blood pressure. Meperidine caused 
an early fall in renal blood flow followed by a 
return toward control levels. In the phenobar- 
bital studies there was a consistent though in- 
significant fall in renal blood flow in the later 
periods. Renal vascular resistance was increased 
and glomerular filtration rates were decreased 
during the meperidine studies, but were not af- 
fected by the other sedative agents. Meperidine 
caused a marked reduction in the rate of water 
excretion, and the clearance of potassium was 
significantly reduced by both meperidine and - 
phenobarbital. The maximal tubular excretory 
capacity for para-aminohippurate was reduced in 
patients sedated with chloral hydrate, but not in 
patients sedated with phenobarbital. 

The soporific effects of all 3 drugs is ap- 
proximately similar, but the tendency for meper- 
idine to reduce water and electrolyte excretion 
and renal blood flow make it the least desirable 
for use in the preparation of children for renal 
hemodynamic studies. 


The Effect of Digoxin on Renal Excretion of 
17-Hydroxycorticoids and Electrolytes in Nor- 
mal Anesthetized Dogs 

By Lewis C. Mills and John H. Moyer. Depart- 
ment of Internal Medicine and Pharmacology, 


Baylor University, College of Medicine, Hous- 
ton. 








154 CLINICAL RESEARCH 


In recent years there have been a number 
of reports concerning the natriuretic effect of 
digoxin. This effect has been observed in pa- 
tients with congestive heart failure and desoxy- 
corticosterone-induced edema, and after direct in- 
jection into one renal artery of dogs. The latter 
results indicate that digoxin can induce natriuresis 
at the renal level without a change in general 
circulatory hemodynamics. Because of the struc- 
tural similarities of digoxin to adrenal corticoids, 
and because it has been shown that related digi- 
talis compounds are life maintaining in adrenalec- 
tomized animals, the effect of digoxin on renal 
excretion of 17-hydroxycorticoids was determined. 

Dogs were anesthetized with sodium pento- 
barbital, after which an infusion of 5% glucose 
was started at the rate of 0.25 ml./Kg./min. 
Urine samples were collected at hourly intervals 
for 7 hours and analyzed for sodium, potassium 
and 17-hydroxycorticoids. Twenty-three dogs 
were used as controls; in a separate group of 22 
dogs, a similar procedure was carried out with 
the exception that this group received digoxin 
in a dose of 0.1 mg./Kg. intravenously at zero 
time. 

Comparison of the 2 groups revealed a 
statistically significant increase in excretion of 
sodium, potassium and 17-hydroxycorticoids in 
the digoxin group. In a limited number of similar 
experiments, plasma 17-hydroxycorticoids did not 
rise after digoxin administration. 

The results of these experiments are inter- 
preted to indicate that digoxin may interfere with 
the normal renal mechanisms concerned with 
corticoid excretion and may in turn affect renal 
enzyme mechanisms for reabsorption of sodium. 


The Effect of Intrarenal Cortisone on Renal 
Function and Water Diuresis 


By Elbert P. Tuttle, Jr. and Alexander Kuzmanic 


Three adrenalectomized dogs with exteri- 
orized bladders and either needle or plastic 
catheter in-lying in one renal artery were studied 
in the resting unanesthetized state. Hypotonic 
glucose to 3-5% body weight was given i.v. and 
positive water balance maintained. When a steady 
state was reached steroids contained in 1 cc. of 
5% glucose were infused in approximately 1 hour 
into 1 kidney. Urine flow from each kidney was 
measured and serum and urine concentrations of 
total solute, sodium, potassium, creatinine and 
PAH were measured. 

When hydrocortisone was infused into 1 
renal artery at less than 1 mg./hr. the following 


observations were made: a rise of potassium ex. 
cretion on the homolateral side with no change 
on the contralateral side; no change, a slight fall, 
or a delayed rise of sodium excretion on the 
homolateral side with a prompt rise of sodium 
excretion on the contralateral side. Bilaterally 
there was an increase in the clearances of PAH, 
creatinine, osmoles, free water and an increased 
flow of dilute urine. When 2 mg. of hydrocorti- 
sone were infused the difference in the handling 
of potassium and sodium between the two kid- 
neys was not observed. 

When aldosterone was infused at rates of 
25 and 2.5 ywg., a marked rise in potassium ex- 
cretion and fall of sodium excretion were ob- 
served. There was no consistent effect on urine 
flow, solute excretion or the clearance of crea- 
tinine and PAH. At 0.25 pg. there was no de 
tectable rise of potassium excretion, but a fall 
in sodium excretion was still observed. A dose 
level was not found at which the effect of the 
drug was limited to 1 kidney. 

The effects are interpreted as showing local 
effect of the steroids on renal electrolyte trans- 
port balanced in the case of hydrocortisone 
against a separate bilateral increase in glomer- 
lar filtration. Water diuresis is associated with the 
latter. 


Concentration of Albumin in the Renal Papilla 


By Niels A. Lassen, James B. Longley and Law- 
rence §S. Lilienfield. Cardiovascular Research 
Laboratory, Department of Medicine, George 
town University Medical Center, Washington, 
D. C. 


Recent investigations have focused attention 
on the renal papilla and a counter-current ex 
change mechanism for its role in the concer 
trating of the urine. During investigations in this 
laboratory of the relative distribution of red blood 
cells and plasma in dog kidneys, we were im- 
pressed by the relatively large amounts of a+ 
bumin in the papilla. This study concerns the 
observations made thus far in 25 dog kidneys. 

Radioactive human serum albumin was it- 
jected systemically in anesthetized dogs 3 to 75 
minutes prior to the sudden ligation of the renal 
pedicle. The kidneys were then removed and 
frozen, and sections of papillae were assayed for 
radioactivity and compared to assays of the 
plasma. 

From this data the amount of albumin in the 
total papilla was determined to be about ¥% that 
of the plasma (.25-.40) and was highest toward 
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the distal end. Equilibration was about 85% com- 
plete in 3 minutes. 

Assuming albumin in the papilla has the 
same concentration as that of the plasma, then 
the albumin must occupy 25 to 40 ml./100 Gm. 
papilla. This seems to be inordinately large for 
a vascular volume and the findings suggest, 
therefore, that albumin is either concentrated 
intravascularly in the papilla or is distributed in 
the extravascular space in a surprisingly high 
concentration. The progressive increase in pa- 
pillary albumin as the tip is approached would 
favor intravascular concentration as an explana- 
tion, and would lend support to the counter- 
current exchange theory. 


The Effect of Chlorazinil, an Orally Effective 
Diuretic, on Electrolyte Excretion and Nitrogen 
Balance 


By J. B. Rochelle and Ralph V. Ford. Depart- 
ments of Medicine and Pharmacology, Baylor 
University College of Medicine, and the Vet- 
erans Administration Hospital, Houston. 


Chlorazinil (N-para-chlorphenyl-2,4-diamino- 
s-triazine hydrochloride) has been studied in men 
and dogs for its effect on the excretion of water 
and electrolytes and for its influence on renal 
hemodynamics and on nitrogen balance. 

Intravenously and orally in dogs there was 
a significant rise in sodium and water excretion 
at all dose levels of chlorazinil without alteration 
in renal hemodynamics. 

The electrolyte excretion pattern of chlo- 
razinil in man showed, primarily, a significant 
increase in sodium, water and chloride excretion. 
The chronic administration of chlorazinil in man 
showed continuous responsiveness until the so- 
dium load had been depleted. This response at 
the 600 mg. daily dose level was accompanied 
by a progressive rise in blood urea nitrogen 
(30%) and a concomitant decline in glomerular 
filtration rate (28%) that gradually reverted to 
normal following drug withdrawal. Metabolic 
balance studies revealed a 10% positive nitrogen 
balance. These data confirmed that the electrolyte 
alterations were renal in origin. In man, the ef- 
fective dose is between 300 and 600 mg. daily. 
The potency estimation of chlorazinil in terms of 
natriuresis was calculated to be 0.49. In terms 
of water excretion, this agent has a potency es- 


timation of 2.2, suggesting a greater effect on 
water excretion than with comparably potent 
diuretic agents (meralluride is 1.0). 

This study shows chlorazinil to be a mod- 
erately effective nonmercurial oral diuretic agent. 
However, this diuresis is attended by clinical and 
laboratory evidence of nephro-toxicity of such 
degree as to warrant caution in clinical usage. 
The mechanism of action of this agent, as re- 
flected in its electrolyte excretion pattern, is dif- 
ferent from mercurials, carbonic anhydrase in- 
hibitors and chlorothiazide. 


Reproducible Expcrimental Acute Renal Failure 
in Rats 


By Paul E. Teschen and Arthur D. Mason, Jr. 
United States Army Surgical Research Unit, 
Brooke Army Medical Center, Fort Sam Hous- 
ton, Texas. 


Eighty % of rats treated with an acid-ash 
diet, dehydrated and injected intravenously with 
methemoglobin (0.5 Gm./Kg.) and sodium- fer- 
rocyanide (14.3 mg./Kg.) develop acute renal 
failure as indicated by significant azotemia (mean 
plasma urea nitrogen 48 hours post injection, 176 
mg.%). Serum sodium and bicarbonate concen- 
trations decline and potassium concentrations rise 
as oliguria develops and return toward normal 
during diuresis. Rats sacrificed between 1 minute 
and 10 days following injection reveal a regular 
sequence of renal histologic changes beginning 
with case formation and progressing through 
stages of tubular dilatation and interstitial edema, 
tubular necrosis, rapid cell regeneration, inter- 
stitial mononuclear cell infiltration, and a return 
to normal architecture with persistent foci of - 
necrosis and scarring. Mortality is dose-related 
and approximates 20% at this dose level. Death 
is preceded by a remarkable clinical illness and 
is due probably to potassium intoxication, since 
preterminal plasma potassium concentrations uni- 
formly exceed 9 mEq./L. 

In view of the similarity to human acute 
tubular necrosis, this method is presented as a 
regularly reproducible experimental preparation 
for study of acute renal failure, its pathogenesis, 
metabolic alterations, renal functional patterns, 
treatment methods and possibly an early pre- 
ventive therapy by which the renal injury might 
be avoided. 
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MUSCLE 


Progressive Fluctuating Muscular Rigidity and 
Spasm (“Stiff-Man” Syndrome): Report of a 
Case 


By Joseph J. Combs, Jr. and Robert E. Whalen. 
Department of Medicine, Duke University 
Medical School, Veterans Administration Hos- 
pital, Durham. 


The rarity of this bizarre syndrome would 
seem to merit a careful exposition of certain 
baseline studies. The opportunity to follow one 
patient with this unique disease has made such 
studies possible. As emphasized in the only pre- 
vious report, the “stiff-man” syndrome is char- 
acterized by progressive insidious statue-like 
rigidity of major muscle groups. One possible 
clue as to etiology has been the presence of a 
reducing substance in the urine of several such 
patients. 

The patient is a 28-year-old married Negro 
male with a 34-year history of progressive ri- 
gidity of the trunk, shoulder, forearm and cervi- 
cal muscles. Past medical and family histories 
failed to suggest etiologic factors. 


General physical and neurological examina. 
tions were unremarkable except for the striking 
appearance of the patient. He sits with head 
hunched forward and face upward, forced by 
the immobile neck muscles to pivot his entire 
body in looking laterally. His head is nestled 
between the rigid shoulder muscles. His fore- 
arms are held in a permanent position of partial 
flexion and abduction. Early involvement of the 
legs contributes to a broad based gait. The in- 
volved muscles are slightly atrophic and stony 
hard. 

Exhaustive diagnostic studies on several hos- 
pitalizations have failed to reveal the cause of 
this disorder. A panleucopenia with slight rela. 
tive eosinophilia has been present. Electromyo- 
graphic studies with and without exogenous 
stimulation fail to reveal functioning muscle. Re- 
view of muscle biopsies reveals only atrophy 
with fibrosis. A diabetic glucose tolerance curve 
has been obtained. 

Various attempts at treatment including 
general anesthesia with attempted manipulation 
have failed to alter the progressive involvement 
of new muscle groups. 


NEOPLASTIC DISEASE 


Effect of Aminoguanidine and Desoxypyridoxine 
upon a Mammary Adenocarcinoma in Mice 


By Kenneth O. Williams and Tom D. Norman. 
Department of Pathology, University of Mis- 
sissippi Medical Center, Jackson. (Aided by a 
grant from the National Cancer Institute, 
Public Health Service.) 


The possibility that aminoguanidine might 
affect tumor development adversely was sug- 
gested by Neuman and McCoy who noted its 
inhibition on chick embryo liver development. 
Its effect upon Sarcoma 180 was reported néga- 
tive, but Williams and Norman found amino- 
guanidine inhibiting mouse hepatoma growth. 
Because Neuman and McCoy had shown that 
pyridoxine with aminoguanidine sulfate negated 
the inhibitory effect on embryonic liver, desoxy- 
pyridoxine, an antagonist of pyridoxine, was tried 
with aminoguanidine on the hepatoma, but with 
no increase in growth inhibition. 

In this study aminoguanidine and desoxy- 


pyridoxine were used in treating a mammary 
tumor (C;HBA) and the results compared with 
this combination’s effect on the hepatoma. 

The mammary adenocarcinoma was trans 
planted by placing 3 cu. mm. tumor fragments 
subcutaneously in 28 C3;H mice. In Group I (10 
mice) injections were begun the day after tumor 
transplantation and in Group II (18 mice) it 
jections were begun the same day. Five mice in 
Group I and 10 in Group II received 0.25 ml. of 
a solution of 4% aminoguanidine sulfate and 
0.076 % desoxypridoxine hydrochloride daily; the 
others received 0.25 ml. of normal saline daily. 
All injections were intraperitoneal. 

Three treated mice in Group I died follow- 
ing initial injection. After 13 days’ tumor-growth, 
remaining treated mice had tumors averaging 06 
ce. and their controls 4.1 cc. 

In Group II, after 13 days, average tumor 
size was 1.1 cc. in treated mice and 3.8 in the 
controls. 

In the previous hepatoma experiments col- 
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trol mice had tumors twice the size of those in 
treated mice; here control tumors are 3 times 
or more the size of treated tumors. Thus it ap- 

s that this chemical combination has as much 
or more inhibitory effect on a tumor not of liver 
origin. 


Failure of Regression of Pulmonary Tumors De- 
veloping from Intratracheal Transplantation 


By Tom D. Norman. Department of Pathology, 
University Medical Center, Jackson, Missis- 
sippi. (Aided by a grant from the National 
Cancer Institute, Public Health Service.) 


Development of pulmonary tumors in mice 
following intratracheal implantation of a tumor 
cell suspension has been previously reported. 
(Norman and McBroom). The possibility that 
these tumors might spontaneously regress sug- 
gested this investigation. 

Thirteen C,H mice received 0.05 ml. of 
tumor cell suspension, prepared by pressing a 
C;HBA (mammary adenocarcinoma) tumor 
through small wire mesh, washing the material 
3 times with normal saline, and suspending it 
in an equal amount of normal saline. The sus- 


pension was implanted into the lumen of the 
trachea by passing a blunt 20-gauge needle 
through the mouth and larynx of the pento- 
barbital anesthetized mice, the placement of the 
needle being checked by an incision anteriorly 
down to, but not into, the trachea. An additional 
mouse received the suspension subcutaneously. 

Eleven mice died between the 14th and 45th 
days following intratracheal implantation of the 
tumor cells, one was sacrificed on the 47th day, 
and the death of one was not recorded, due to 
the consumption of the carcass by other mice in 
the cage. The mouse inoculated subcutaneously 
died 22 days following transplantation. 

Of the 6 mice receiving the tumor cells in 
their trachea which died before the 23rd post- 
transplantation day, 3 were partially consumed 
by cage-mates and an adequate examination could 
not be made; the other 3 had no gross tumors. 
The mouse inoculated subcutaneously had a large 
tumor at the site of implant. In all remaining 
mice (6) many pulmonary tumors were found 
in both lungs. Massive tumors were present in 
the lungs of 2 mice examined on the 45th and 
47th days. It is concluded that tumors developing 
in lungs of mice following intratracheal instilla- 
tion of homologous tumor cells do not regress. 


NERVOUS SYSTEM 


Effect of Frontal Cortical and Hippocampal 


System After-Discharge upon Learned Be- 
havior 


By O. J. Andy, R. McC. Chinn, P. Bonn and M. 
Allen. Department of Surgery, Division of 
Neurosurgery, Laboratory of Experimental Be- 
havior, University of Mississippi Medical Cen- 
ter, Jackson. (Aided by a grant from the 
National Institutes of Health.) 


Electrical stimulations of the hippocampal 
system and the frontal cortex were carried out 
to observe the effects of after-discharges upon 
retention of color and form discrimination. 

An adult monkey was trained on multiple 
sets of color discrimination problems and form 
discrimination tasks for a period of 6 months. The 
technic was a noncorrective procedure which 
consisted of placing a raisin in one of two wells 
covered by colored blocks while a blind was 
drawn in front of the monkey. The blocks were 
then presented to the animal after a one-way 
window was brought down between the examiner 





and the monkey. The blind was raised so that the 
monkey could make a choice while the examiner 
was observing but not observed. Ten different 
colors and forms have been employed and the 
monkey subjected to 50 trials/day. The pre-— 
sentations were made in a random order. This 
procedure was carried out 5 days/week for a 
period of 6 months. The monkey finally attained 
a performance level ranging from 98% to 100% 
correct for the color and form discrimination. 

Electrodes were then placed in the frontal 
cortex and hippocampus bilaterally, in addition 
to the other subcortical and cortical structures. 
Electrical stimulation and recordings were made 
with a Grass square wave stimulator and electro- 
encephalograph, respectively. 

Results: (1) Inducing a localized hippo- 
campal after-discharge simultaneously with the 
presentation of the test objects did not alter the 
performance of the monkey. The animal behaved 
just as if no hippocampal discharge were taking 
place, although stimulation often continued for 
60 or more seconds. 
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(2) A much stronger after-discharge was 
then induced with more extensive involvement 
of limbic system structures bilaterally. Again the 
monkey performed very well and did not appear 
disturbed by the very explosive subtorical elec- 


trical discharge which was present. 

(3) Frontal cortical after-discharges were 
accompanied by a definite delay in their response, 
There was no apparent alteration of consciousness 


during the frontal cortex discharges. 


RESPIRATORY SYSTEM 


Transients of Pulmonary Capillary Blood Flow 
and Diffusing Capacity after Starting and 
Stopping Exercise 


By Robert L. Johnson, William S. Spicer, John 
M. Bishop and Robert E. Forster. Department 
of Physiology and Pharmacology, Graduate 
School of Medicine, University of Pennsylvania, 
Philadelphia. 


We have developed a breath-holding technic 
for simultaneously measuring pulmonary capillary 
blood flow (Qc), CO diffusing capacity (Dr), 
pulmonary tissue volume (Vr) and capillary 
blood volume (Vc). The method is a combina- 
tion of the modified Krogh technic of Forster et 
al. for measuring Di and the breath-holding 
technic of Candier and Forster for measuring 
Qc and pulmonary tissue volume with acetylene. 
Vc was measured by the method of Roughton 
and Forster as described by Ogilvie. 

Average values of Qc in 4 normal subjects 
during performance of a Valsalva, during rest 
and moderate treadmill exercise were 3850, 6500, 
and 14,600 ml./min., respectively; corresponding 
values of Di were 20.7, 25.6 and 45.0 ml./min. x 
mm. Hg and of Vc were 64.2, 76.9, and 132.2 
ml. respectively. In 2 subjects, Dt and Qc were 
measured simultaneously at various time intervals 
from 5 to 180 sec. after starting or stopping a 
fixed level of treadmill exercise. Di and Qc in- 
creased rapidly and almost simultaneously after 
starting exercise and reached plateaus after about 
60 sec. A similar rapid fall in both parameters 
to control values occurred within 5 min. after 
stopping exercise. Di tended to lag slightly be- 
hind corresponding changes in Qc. 

There are normally periodic variations in 
pulmonary capillary blood flow, even during the 
resting cardiac cycle as demonstrated by Lee and 
DuBois, and rapid expansion and contraction of 
the pulmonary capillary bed in response to sud- 
den increases or decreases in blood flow may 
have teleological significance in assuring an op- 
timal and uniform exposure time of red cells to 
the lung-diffusing surface. 


The Influence of Circulatory Changes in the Lung 
on Pulmonary Compliance in the Dog 


By John A. Pierce and W. Paul Reagan 


Attempts to correlate changes in the circu. 
lation of the lungs with alterations in the dis. 
tensibility of the lungs have been somewhat in- 
direct. The purpose of this study was to evaluate 
directly the effect of increased pressure in the 
pulmonary vascular bed on pulmonary compli- 
ance. A method was developed for the measure. 
ment of “static” pulmonary compliance in the dog 
with the chest open. This method involves the 
continuous maintenance of lung inflation by posi- 
tive pressure respiration. Careful incision of the 
parietal pleura is necessary in order to avoid in- 
jury to the lung. It is imperative not to touch or 
handle the lung, inasmuch as this causes ateleo- 
tasis and therefore alters compliance. Oxygen 
consumption is measured as a change in intra 
pulmonary pressure with time, and an ap 
propriate correction is made for this volume 
change. Mean pulmonary compliance in 26 dogs 
was 0.047 (3:0.015)L./em. H,O, or 0.0038 
(+0.0013)L./cm. H,O/Kg. of body weight. An 
expected correlation was observed between pul 
monary compliance and body weight. 

Hypertension was produced in the pul 
monary vascular bed by the inflation of a balloon 
in the left atrium. In 10 animals, a mean increase 
in left atrial pressure of 18 (+4)mm. Hg was 
associated with a mean reduction in pulmonary 
compliance which amounted to 14% (range 0- 
30%) of the control value. In general, there was 
a poor correlation between the increase in pul 
monary vascular pressure and the decrease it 
pulmonary compliance. Only those experiments 
were accepted where deflation of the atrial bak 
loon resulted in a return of left atrial pressure 
and pulmonary compliance to approximately cot 
trol levels. This finding suggests that the observed 
alteration in compliance probably did not result 
from the accumulation of edema fluid in the 
lungs. Correlation of changes in compliance with 
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studied with this technic. 
Studies of Pulmonary Physiology in the Obese 


By Josef R. Smith. Department of Medicine, 
University of Mississippi Medical School, 
Jackson. 


Recent studies of cardiorespiratory failure 
in the obese have revealed several abnormalities 
of pulmonary function. In an attempt to seperate 
the changes of simple obesity from those of 
cardiorespiratory failure we have studied 7 obese 
patients. One of these was found to have ob- 
structive lung disease as well and will not be 
discussed. 

Standard spirometric and closed circuit 
helium dilution methods were used for the usual 
ventilatory studies. In addition arterial O, con- 
tent and saturation, pH, pCO., physiologic dead 
space and alveolar ventilation were measured or 
calculated. Gas analysis was done by the methods 
of Van Slyke and Scholander. pH was measured 
with a Cambridge pH meter. pCO, was cal- 
culated by the Henderson-Hasselbalch equation. 
Alveolar ventilation was estimated by the Riley 
method. 

All 6 patients showed spirometric findings 
typical of the “Pickwickian Syndrome,” but 3 had 
increased alv. ventilation and no art. O, unsatura- 
tion or CO, retention. Of the latter 3, one had 
typical somnolence. One patient also had som- 
nolence with alv. hypervent., but in contrast had 
art. O. unsaturation and CO, retention. Finally, 
2 patients had decreased alv. vent. Both of these 
patients had decreased O, consumption and slight 
CO, retention. One had arterial O, unsaturation. 

These studies suggest that many of the lab- 
oratory findings of the “Pickwickian Syndrome” 
are a part of uncomplicated obesity, and that alv. 
hypoventilation may not truly be a part of the 
syndrome. Early studies suggested that the large 
“physiologic shunt” which has been reported may 
have interfered with the correct estimation of alv. 
ventilation, but the findings in the patient with 
aly. hypoventilation and no O, unsaturation tend 
to exclude this possibility. It seems likely that 
factors other than a simple increase in pulmonary 
work enter into the problem. 


Changes in Respiratory Function in Sleep and 
in Altered States of Awareness Due to Chronic 
Brain Damage 


By R. I. Birchfield, H. O. Sieker and A. Heyman. 


alterations in pulmonary blood volume is being 








Department of Medicine, Duke University 
School of Medicine, and Veterans Administra- 
tion Hospital, Durham. 


Periodic breathing and other derangements 
in respiratory function are frequently observed 
during sleep and in other disturbances of con- 
sciousness, but the mechanisms responsible for 
these alterations are not well understood. The 
effects of altered consciousness on arterial blood 
gases, pH, pulmonary ventilation and sensitivity 
of the respiratory center were studied in 11 nor- 
mal subjects awake and during sleep, and in 8 
patients with impaired consciousness due to bi- 
lateral cerebral infarction secondary to vascular 
occlusion. Cheyne-Stokes respiration was a fre- 
quent phenomenon in both normal sleep and in 
the patients with brain damage. 

During normal sleep there was an 8% re- 
duction in minute ventilation with a significant 
rise in arterial pCO, from 46 mm. while awake 
to 50 mm. Hg in sleep. A slight but significant 
fall in arterial oxygen saturation was also ob- 
served. The sensitivity of the respiratory center 
to CO, inhalation was significantly depressed in 
sleep. The patients with decreased awareness due 
to brain damage, however, had an arterial pCO, 
of 40 mm. Hg, a value significantly less than 
that observed in our normal subjects or in alert 
patients with unilateral cerebral infarction. There 
were no differences in pulmonary ventilation or 
arterial O, saturation in these groups of patients. 
Despite impaired consciousness and general de- 
pression of central nervous system function, these 
subjects had an increased sensitivity to CO, in- 
halation with a 254% rise in ventilation volume 
compared to 128% in the controls. 

These data demonstrate that the alterations: 
in respiratory function noted in sleep are accom- 
panied by CO, regulatory influences markedly 
different than those found in other states of de- 
creased consciousness. This suggests that the re- 
duction in cortical control in sleep affects the 
respiratory center by a different neuronal me- 
chanism than that associated with impaired con- 
sciousness secondary to cerebral damage. 


Total Body Potassium and Sodium and Extra- 
cellular Fluid in Chronic Pulmonary Emphy- 
sema 

By George L. Baum, Morris M. Dick, Arthur 
Kaupe, Jose Carballo and Alvin Blum. Vet- 


erans Administration Hospital, Coral Gables, 
Florida. 


Previous published data reported from the 
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author’s laboratory indicate unusual sensitivity to 
digitalis in chronic cor pulmonale. Since cellular 
potassium has been incriminated in digitalis in- 
toxication, a study of total body electrolyte com- 
position was carried out. 

Forty-four male patients with chronic pul- 
monary insufficiency, including one with chronic 
interstitial pulmonary fibrosis, were studied. Total 
body exchangeable potassium (TBK), as meas- 
ured in 43 subjects, showed a mean value of 
32.5 mEq./Kg. (S.D. + 7.18). This was sig- 
nificantly different from the normal value of 46.3 
(S.D. + 4.31) (P. < 0.01). The mean total 
body exchangeable sodium (TB Na) in 38 sub- 
jects was 50.3 mEq./Kg. (S.D. + 9.5). The 
difference from the mean normal value of 41.9 
mEq./Kg. (S.D. + 4.7) was statistically signifi- 
cant (P < .001). The mean extracellular fluid 
(EFC) in 22 subjects was 232.7 cc./Kg. (S.D. + 
67.4), which showed statistically significant dif- 
ference from the mean normal of 167.6 (S.D. + 
17.3) (P < .001). 

Observed body weights were compared with 
estimated average weights (Metropolitan Life 
Insurance Tables of 1943). The weight deviations 
were poorly correlated with the exchangeable 
body sodium and potassium measurements. 

Correlative measurements were carried out 
in 35 subjects. Arterial oxygen tension (Po.) was 
calculated from the oxyhemoglobin dissociation 
curve. Arterial carbon dioxide tension (Pco.) was 
determined with a nomogram based on the 
Henderson-Hasselbach equation. There were no 
correlations between TBK and the arterial Pos, 
Pco, and pH. The values for TB Na did not 
vary with the arterial Po,, Pco, and pH. Simi- 
larly, ECF did not correlate with these arterial 
blood measurements. 

Only 4 of these 35 subjects were in right- 
sided heart failure at the time of the study. This 
number was considered too small to warrant sta- 
tistical interpretation. 

From the foregoing, it can be seen that the 
factors described in the literature as relevant to 
cellular potassium depletion, sodium retention 
and expansion of the extracellular fluid compart- 


ment (starvation, acidosis, alkalosis, edema) can- 
not be incriminated in the patients studied. 
Further studies, including precise serial adreno- 
cortical function measurements, appear to be 
indicated. 


Quantitative Bronchographic Study of the Factors 
Affecting Bronchial Patency in Health and 
Disease 


By J. M. Bacos, J. Boineau, J. K. Isley and J. B. 
Hickam. Department of Medicine, Duke Uni- 
versity School of Medicine, Durham. 


Failure to maintain normal bronchial patency 
is common in lung disease, notably emphysema, 
but the mechanics of this defect are not clear. 
To investigate the factors involved in maintain. 
ing bronchial patency, bronchographic observa- 
tions in human subjects and in dogs have been 
correlated with changes in lung volume and 
intra-esophageal pressure under a variety of 
conditions. 

With breath held at increasing lung volumes, 
there is normally a progressive increase in bron- 
chial diameter, varying from 30% (maximum) in 
large bronchi to 100% in 2 mm. bronchi. With 
dead or atropinized dogs, nearly maximum dilata- 
tion occurs at relatively small lung volumes, 
presumably because lung elasticity is no longer 
opposed by bronchial muscle tone. Parasym- 
pathomimetic drugs have an opposite effect. On 
expansion of the extirpated dog or human lung, 
bronchi widen roughly half as much as when the 
lung expands within the confines of the thorar, 
indicating that the shape of expansion strongly 
influences bronchial patency. Preliminary obser- 
vations indicate that bronchial widening during 
inspiration is impaired after pneumonectomy, ap- 
parently due to alteraton of the shape in which 
the lung expands. 

In emphysema, bronchial patency is gem 
erally poor, except at full inspiration. During 
active expiration there is striking, irregular, seg- 
mental closure of bronchi up to 5-6 mm. it 
diameter. 





RHEUMATIC STATES 


Studies on Serum and Spinal Fluid Protein Pat- 
terns in Patients with Rheumatoid Arthritis 
and Spondylitis 


By Willard R. Starnes, William J. Hammack, 


Alexander Ulloa, Howard L. Holley and $. 


Richardson Hill, Jr. Department of Medicine F 


and University Hospital, Medical College o 
Alabama, and Medical Service, Veterans Ad 
ministration Hospital, Birmingham. 
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Abnormalities in the protein patterns of both 
serum and synovial fluid have been reported in 
patients with rheumatoid arthritis and spondylitis, 
but characterization of the cerebrospinal fluid 
proteins has been inadequate. Studies have been 
made on the serum and spinal fluid of 10 patients 
with active peripheral rheumatoid arthritis and 
9 patients with active rheumatoid spondylitis; 
these results were compared to similar determina- 
tions made on 18 normal subjects. The serum 
and spinal fluid were drawn on the same day and 
the spinal fluid concentrated 50 to 100 times 
against polyvinylpyrrolidone. Simultaneous elec- 
trophrosesis of the serum and spinal fluid was 
performed using the Spinco Model “R” paper 
electrophoresis system. The results were calcu- 
lated in both % of total protein and in mg., and 
the spinal fluid-serum protein ratios were deter- 
mined. The spinal fluid-serum protein ratio re- 
vealed a significant (p < 0.01) elevation of the 
alpha 1 fraction in patients with rheumatoid 
spondylitis. There were no significant deviations 
from normal in patients with peripheral rheuma- 
toid arthritis studied by this method. Both pa- 
tients with rheumatoid arthritis and spondylitis 
had an increase in the cerebrospinal fluid-serum 
ratio of the beta globulin fractions, but this was 
not statistically significant. The changes noted 
in the cerebrospinal fluid-serum ratios were con- 
sistantly more marked in the patients with spon- 
dylitis than in those with peripheral rheumatoid 
arthritis. The individual serum and cerebrospinal 
fluid protein values did not deviate significantly 
from normal. 


Studies on Adrenocortical Secretory Activity in 
Patients with Rheumatoid Arthritis and Non- 
rheumatic Chronic Disease 


By Alexander Ulloa, Willard R. Starnes, Lester 
L. Hibbitt, Jean H. McNeil, Howard L. Holley 
and §. Richardson Hill, Jr. Department of 
Medicine and University Hospital, Medical 
College of Alabama, and Medical Service, Vet- 
erans Administration Hospital, Birmingham. 


Studies performed on patients with rheuma- 
toid arthritis continue to produce evidence which 
suggests that although gross adrenal cortical se- 
cretory activity is apparently within normal 
limits, subtle, yet significant, deviations from nor- 
mal may occur. Six groups of male subjects were 
studied: (1) 20 ambulatory normal students; 
(2) 10 ambulatory normal subjects whose mean 
age was considerably greater than that of the 
students; (3) 11 hospitalized patients with little 





physiological effect from various diseases; (4) 12 
hospitalized patients with uncomplicated active 
rheumatoid arthritis; (5) 11 ambulatory patients 
with uncomplicated active rheumatoid arthritis; 
(6) 10 hospitalized patients, of comparable ages, 
with nonrheumatic chronic diseases. Urine speci- 
mens were collected from 7 a.m. to 1 p.m. and 
1 p.m. to 7 p.m., and one specimen from 7 p.m. 
to 7 a.m. for one or more days on all subjects for 
determination of the total 17-hydroxycorticoster- 
oid, 17-ketosteroid and creatinine content. 

In patients with rheumatoid arthritis the 
mean diurnal pattern of urinary 17-hydroxycorti- 
costeroid excretion was significantly flattened 
when compared to that obtained in the other 
groups. This difference was most significant 
(p < .01) on comparing the 7 a.m. to 1 p.m. 
levels of the ambulatory rheumatoid arthritis 
patients with those of the ambulatory normal 
subjects of comparable ages, although there was 
also a significant difference (p < .05) between 
the 1 p.m. to 7 p.m. and 7 p.m. to 7 a.m. speci- 
mens of these same groups. The difference be- 
tween the 7 a.m. to 1 p.m. specimens of the 
hospitalized rheumatoid arthritis patients and 
hospitalized normal subjects of comparable ages 
was also significant at the 95% level. The 24-hour 
levels of both steroids fell within the normal 
range established for our laboratory, although 
the patients with rheumatoid arthritis had the 
lowest total values noted. The 17-ketosteroid 
studies revealed no significant deviation between 
the various groups and consequently a signifi- 
cantly high 17-ketosteroid 17-hydroxycorticoster- 
oid ratio obtained in the patients with rheumatoid 
arthritis. The changes noted are apparently not 
related to the presence of a debilitating non- 
rheumatic chronic disease since the excretory 
pattern of these patients more closely resembled 
that of the normal subjects; nor does hospitaliza- 
tion alone appear to affect the pattern of steroid 
excretion appreciably. 


Paper Chromatography of Normal and 
Pathological Synovial Fluids 


By Benjamin C. Moffett, Jr. and Harold J. Kelly. 
Department of Anatomy, University of Ala- 
bama Medical Center, Birmingham. (Aided 
by a grant from the National Institutes of 
Health.) 


Partially purified mucopolysaccharide solu- 
tions were prepared from rabbit knee joint syno- 
vial fluids through the formation of a mucin clot, 
treatment with sodium acetate at pH 7 and pro- 
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tein separation by the Sevag procedure. The solu- 
tions were studied using ascending paper chroma- 
tography with an aqueous isopropyl alcohol 
solvent system buffered at pH 6.4. The separation 
was followed by staining with mucicarmine and 
the Elson-Morgan reagents. A hyaluronate com- 
ponent was the only material visible on the 
chromatogram. A negative Elson-Morgan reaction 
showed that no detectable degradation of the 
hyaluronate had occurred. Some solutions were 
digested with hyaluronidase before chromatog- 
raphy. During the first 30 minutes of digestion 
the hyaluronate had a slightly higher Rf value 
and was stained less intensely by mucicarmine. 
After 2 hours of digestion the hyaluronate com- 
ponent disappeared from the chromatogram and 
a degradation product was demonstrated near 
the solvent front by the Elson-Morgan reagents. 

Chromatography of solutions from normal 
and arthritic human knee joint synovial fluids 
showed slight differences in the Rf values of the 
hyaluronate component. This could be explained 
on the basis of differences in concentration of 
the solutions. No degradation products were 
seen. 

Chromatograms of whole synovial fluid from 
normal and arthritic human knees showed dif- 
ferences in the extent of trailing of the hyal- 
uronate component. This appeared to be due to 
differences in proteins or in protein linkages rather 
than to an alteration in the mucopolysaccharide 
component. No degradation products were 
detected. 


Interactions of Synovial Fluid Components 


By David Platt, Howard L. Holley and Ward 
Pigman. Arthritis Research Laboratory, De- 
partments of Biochemistry and Medicine, Uni- 
versity of Alabama Medical Center, Birming- 
ham. (Aided by grants from the National 
Institutes of Arthritis and Metabolic Diseases, 
NIH, USPHS, the Arthritis and Rheumatism 
Foundation, the Medical Development Board 


of the Office of the Surgeon General, U. §, 
Army, and the John R. Irby Fund for the 
study of arthritis.) 


Human synovial fluid was treated with 
testicular hyaluronidase in an attempt to deter- 
mine some of the effects of hyaluronic acid on 
the behavior of synovial fluid during ultra 
centrifugation and electrophoresis. 

The fluids treated lightly with hyaluronidase 
did not show a linear relationship between the 
logarithm of the viscosity and the electrophoretic 
mobility as was found for the untreated synovial 
fluids. 

The nature of the z-component in synovial 
fluid was studied by the action of hyaluronidase 
and the addition of hyaluronic acid. The com- 
ponent disappeared following hyaluronidase 
treatment. The remaining fast-moving component 
was identified as hyaluronic acid by its absolute 
electrophoretic mobility and its sedimentation 
behavior in the ultracentrifuge. 

Hyaluronic acid (from umbilical cord) was 
also added to blood serum in an effort to produce 
a m-component. No complex could be demon- 
strated by this technic, but the hyaluronic acid 
used was of low degree of polymerization as 
indicated by the viscosity of its solutions. 

Ultracentrifugal analyses of postmortem 
synovial fluids were carried out prior and sub 
sequent to hyaluronidase treatment. No signifi- 
cant changes were noted in the sedimentation 
constants of hyaluronic acid and of the proteins 
following hyaluronidase treatment. 

The sedimentation constant of added hyal- 
uronic acid was less in serum and synovial fluid 
than when alone. The sedimentation constant of 
albumin was not affected by added hyaluronic 
acid. 

The z-component appears to be an unusual 
form of hyaluronic acid, possibly complexed with 
protein with bonds more stable than electrostatic 
and hydrogen bonding. 
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